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An Abstract of a Dissertation Submitted to Nova Southeastern University
in Partial Fulfillment o f the Requirements for the Degree of Doctor of Philosophy
Linking Printed Books to Computerized Speech
by
Edward D. Crook
July 1999
Adult students who experience difficulties in comprehending written (printed) language
frequently are limited in their scholastic development and possible employment opportunities.
These individuals, who represent a growing segment o f the learning disabled population, include
poor readers and dyslexics and they routinely seek help and remediation through various
educational techniques. One remediation technique often used is "books on tape". Through books
on tape, recorded spoken text is presented in a sequential manner to the remedial reader as he or
she is reading the corresponding printed document. This dissertation reviewed the books on tape
paradigm, and through the use o f current computer technology and random access storage,
created an interface to enable the remedial reader to correlate a relative position on a printed page
to the corresponding, pre-recorded spoken text presented by the computer.
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Chapter I
Introduction

Introduction and Problem
Few skills can be as important to the adult college student as reading and language
comprehension. The failure to perform at levels commensurate with other college students
is a major problem which can manifest itself in many ways. It typically results in decreased
levels of achievement, contributing to poor grades, failure and/or withdrawal from classes
(Biggins & Sainz, 1989). While colleges and universities witness these problems and take
steps to offset this growing inadequacy, the community college, with its "open door"
policy is particularly effected (Anderson, 1971). In some colleges, remedial reading
programs have been created to support the adult student. Students completing these
programs typically experience a two grade increase in their reading performance
(Reinertson. 1978). Additionally, colleges now need to comply with recent requirements
o f the Americans with Disabilities Act (ADA) of 1990, as directed to the support o f the
learning disabled college student (Barnett, 1996). This creates greater demands upon the
institution’s resources and new responsibilities for its professors (Long, 1997).
On many campuses, a component o f these programs is a "books on tape" service
which secures recorded copies of texts used in the various college courses. Through this
service, certain students achieve greater comprehension and improved reading skills as
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they listen to a recording o f the text while they read. Books on tape services for the
learning disabled currently represent the major service for one of the country's largest
providers, Readings for the Blind and Dyslexic (RFB&D), significantly surpassing the
demand o f their visually impaired customers (RFB&D, 1998). Additionally, these services
are widely available at the community colleges surveyed by Barnett (1996) in a study of
college support o f students with disabilities.
"Reading” in this fashion, i.e. reading and listening, is a passive, serial activity.
Comprehension o f the material in a text is not always serial but can be a collection of
planned inquiries requiring direct access to all o f the text (Kamil, 1987). Readers routinely
scan ahead o r read and review what they have read. These planned inquiries and the ability
to easily review previously read segments of text are made problematic by using the books
on tape approach to reading. This is primarily the result of the serial nature o f the audio
tapes and the degree o f difficulty experienced in locating specific material on the tapes.
The focus o f the problem is the ineffectiveness o f the serial nature o f the current
books on tapes process. Combining the strengths of both the books on tape process and
computerized random access, should provide currently unavailable learning opportunities
to the reading disabled or dyslexic college student. The goal of the dissertation was to
provide a solution to the above problem by creating an interface which enables a direct
correlation o f short, predetermined segments o f the printed text (books) with the
corresponding segments o f digitized sounds (speech) stored on the computer. These
segments, in their entirety, represent the complete book. Maintaining the focus o f the
activities upon the printed text, as opposed to reading text on the computer monitor.
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should replicate the effectiveness o f books on tape and should also provide additional
benefits for the target population.
Given the potential of books on tape (Carbo. 1996), increasing the effectiveness of
the methodology while providing a means through which to incorporated some o f the
aspects of supported texts (Anderson-Inman & Homey, 1998) seemed valuable.
Additionally, an easy to adapt process and interface will also enable the classroom
instructor to create or at least participate in the creation of these supported books and
other printed materials.

Impact
While only three percent of the community college student population might
actually need books on tape services (Barnett, 1996), remediation o f their academic and
learning problems require significant resources and support. These services, once only
used by the visually impaired, must now support increasing numbers of students for whom
English is a second language (ESL), increasing numbers of learning disabled students
covered by the ADA and other students who may be categorized as "at risk readers".
Students who do not experience substantial improvement in their academic
performance, especially when combined with other motivational and college achievement
courses, represent student retention risks. Increased student retention is becoming a major
focus for most colleges. Achieving higher reading comprehension through various
methods, including books on tape, is important to both students and the involved
institutions. Increasing the efficiency o f this methodology through the suggested interface
may have significant impact upon the outcomes o f remedial reading courses, student
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performance in college courses and ultimately upon the retention and success o f the
student.

Barriers and Related Issues
The primary barriers to the success of this dissertation reflect the adaptation o f the
new technology to the existing books on tape practices. Books on tape have been created
for many years as commercial products, the products o f non-profit organizations and as
generated by motivated institutions and specific instructors. Books on tape are available
from various sources including local book, toy and record stores, as well as the Library of
Congress National Library for the Blind and Physically Handicapped (Raskind. 1998).
While variation exists in the relative quality of both the readings and the recordings o f the
books created by these organizations, the fundamental steps are about the same despite
some variation in the playback technologies used. To create a book on tape, someone
reads aloud the text and a recording is made of the reader’s recitation. The recordings are
made using tape recorders and related sound equipment which range in sophistication
from simple cassette recorders to multi-track tape decks. The equipment is either operated
by the reader, as in the case o f small institutions or classroom instructors, or operated by a
sound technician as in the case of commercial ventures.
This fundamental reading process, involving a reader and perhaps an attending
technician, is likely to remain as described above. However, the adaptation of com puter
technology to the books on tape process had to overcome several new barriers. These are
noted below and included issues related to the storage and retrieval of the sound (voice)
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recordings and issues centered upon the correlation o f the spoken segments to the printed
pages.
Significant effort was devoted to the storage o f the spoken segments of a text
which are to be accessed by the interface. Digital recordings, in order to be used in this
interface must be created and stored on a media which the com puter can use and access.
Additionally, the specific sound files must be organized in such a manner as to be
randomly retrievable as directed by the reader via the interface to be developed. These
issues, i.e. the type of media, file type and organizational design, represent significant
challenges which were resolved in the development o f the interface and the completion o f
the dissertation.
Currently, the Daisy Consortium (1998), with members from a number o f the
w orld’s most technically advanced nations, is addressing some o f the same storage and
media issues for books. They are investigating different recording standards for audio
CDs. various compression algorithms for sounds and the use o f audio CDs for storage of
sound files.
Most recently. Digital Versatile Disc o r Digital Video Disc (DVD) with their
gigabytes of storage have become increasingly popular. These disks are capable o f storing
entire movies for play back via a personal com puter equipped with a DVD player. These
disks were considered as a primary potential solution to the storage issue mentioned
above. In the near future, versions of these disks will be available for use with inexpensive
DVD writers installed in personal computers. A variety o f issues surrounding the
availability o f the technology, cost, and usability were considered in choosing from the file
formats and storage mediums.
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Since the goal of the interface is to enable the reader to view a printed passage at
the same time the correlated spoken passage is heard, a method to coordinate these two
passages was a major barrier to the success of the dissertation. Further, it was necessary
for this method to be flexible enough to be adapted to a variety of printed formats and
because o f issues o f limited numbers of readers, printing and reproduction, the method
could not be dependent upon such things as ancillary markings within the text. The
success o f the interface rested upon a consistent method to correlate the spoken and
written passages.

Specific Questions to Be Answered
The initial design efforts for the dissertation were devoted to determining the
strengths o f the books on tape process and providing methods to improve timely access to
the correlated segments o f recording as noted above. To insure that the final interface
performed at a level of improvement which warranted its development, the following
questions and others discovered during the developmental process were answered:
1. What strengths exist with the books on tape approach which must be
duplicated in the new interface?
2. What short-comings exist with the books on tape approach which may be
eliminated by the new interface?
3. Given the relatively small number of remedial readers and the costs associated
with book publications, how can an interface be created which requires
minimal, if any, involvement or preparation and corresponding expenses on the
part of the publisher?
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4. How can the suggested scenario and interface serve the ideals o f a "cognitive
tool” as suggested by Lajoie (1993) and the concepts o f supported texts as
suggested by Anderson-Inman and Homey (1998)?
5. What issues o f the usability o f the interface must be considered, given the
identified population as noted by Clarke (1995) and Shneiderman (1998)?
6. How can the sound file creation and storage process be streamlined to enable
the use o f the computer technology necessary to the interface?
The above issues formed the fundamental questions which were resolved. Specific design
criteria which included and expanded these issues were created as part o f the this
dissertation and are provided in Chapter IV.

Limitations
In this dissertation only those students who could use books on tape as part of
their remedial reading or other college courses, i.e. at risk readers, were considered. Since
a major percentage of this population includes those students with reported learning
disabilities, potentially, they include three percent of the community college population.
In a recent study o f disability services at 672 public and private community,
technical and junior colleges, eight percent of the student population was noted as having
reported disabilities as defined by the ADA. Of those students, the largest group. 38%.
were reported as learning disabled. (The next largest group, reported orthopedic
disabilities, was 18%.) These percentages would indicate that approximately three percent
(8% x 38% = 3%) o f the community college students may have learning disabilities.
Additionally, of the twenty-eight types o f support services and accommodations reviewed.
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approximately 75% o f the institutions provided taped texts (books on tape) for thendisabled students (Barnett, 1996).
As mentioned above, the community college students who may benefit from the
books to com puter interface include students who are at risk readers, who may not be
learning disabled or because of various factors have not been diagnosed and reported as
"learning disabled". Generally, these students read on at least a seventh grade level. These
students are typically above the age of 17 and have various reading deficiencies but need
to perform on a par with their peers. This population is significant. According to the
National Assessment o f Educational Progress (NAEP), 60% o f the twelfth graders cannot
read their texts with sufficient ease and fluency to comprehend the material (Carbo. 1992).
These seniors are the incoming freshmen college students. Further, it is not unusual for
these at-risk readers to include older students, since greater numbers of adults are
attending college as part o f their career development plans. These older students present
special remediation challenges because remedial and developmental courses require time
to complete and therefore slow the students’ progress toward their new careers.
Additionally, it is estimated that 47% of the adult population have only rudimentary
literacy skills, thus complicating the issue o f remediation (Anderson-Inman & Homey.
1998).
There are other users who may or may not benefit from the interface. Their
potential use o f the interface was not a focus in its design. These individuals include:
1. Visually disabled users
2. Non-disabled users, e.g. those who use books on tape while driving, etc.
3. Younger learning disabled students
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4. Learning disabled adults who have not achieved a reading level at or above the
seventh grade level
5. Students for whom English is a second language
6. Dyslexic students with specific phonological problems which precluded the use
o f books on tape.

Definitions o f Terms
This dissertation reflects tw o major fields of interest, education and computer
technology. The terms frequently used herein may not always be familiar to readers from
one or the other areas o f study and a few select definitions are needed.
1.

Assistive technology - the broad application of technology to enable individuals to
compensate for, not fix, specific physical or learning disabilities. Assistive
technology is defined in the Technology-Related Assistance for Individuals with
Disabilities Act o f 1988 (PL 100-407) as "any item, piece o f equipment, or product
system, whether acquired commercially off-the-shelf, modified, or customized, that
is used to increase, maintain o r improve the functional capabilities o f individuals
with disabilities". Focusing on learning disabilities, Raskind (1998) suggests that
assistive technology enables, assists, augments and supports an individual’s area of
disability and often strives to accentuate existing strengths in order to enhance that
individual’s quality o f life.

2.

Books on Tape - a general process in which a voice recording o f a book or other
document has been prepared to enable the user to listen to the contents o f the text
or to read the text while listening to the spoken text. Historically, this process has
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been used primarily for the visually disabled but in recent years it has been adopted
by the learning disabled population (RFB&D, 1998).
3.

Dyslexia - a specific type of learning disability involving a severe impairment in
reading ability which affects and disrupts a person’s language development and
functioning. In practical terms, dyslexia is used to refer to an inability to read at a
level which is appropriate to the individual’s innate abilities, regardless of cause
(Spafford & Grosser, 1996).

4.

Electronic Text (E-Text) - text files created or converted into a standard character
code such as ASCII in preparation for either viewing on a computer monitor or
listening with a computer equipped sound card and voice synthesis. Often reading
and listening are done simultaneously. E-Texts are used by visually disabled and
learning disable individuals (Sweeney, 1996).

5.

Higher order reading skills - reading comprehension, vocabulary development, and
purposeful, enjoyable reading (Chard, Simmons, Kameenui. 1998).

6.

Multimedia - the combination of text, graphic (including animation and video), and
audio elements in a computerized program or presentation. If the user of these
products is provided with some control or interaction of or with the multimedia, it
is referred to as hypermedia (Vaughan, 1996).

7.

Phonological processing - the use of phonology or sounds of language to process
verbal information in oral or written form in short- and long-term memory
(W agner & Torgesen, 1987). Components include awareness and coding (i.e..
coding sounds for storage in memory and retrieval o f sounds from memory codes)
o f verbal information only (Cornwall, 1992: Hurford et al., 1993; Torgesen,
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W agner & Laughon. 1990; Vellutino & Scanlon. 1987a: W agner & Torgesen.
1987). (All citations as noted in Smith, Simmons & Kameenui. 1998).
8.

Poor Reader - in this dissertation the term refers to a student who is reading
substantially below his o r her grade level and general intelligence. For example a
college freshmen reading at the 7th grade level would be considered a poor reader.
Such readers might be truly dyslexic or their poor reading levels might be the result
o f their education in another language or in an ineffective learning or motivational
environment.

9.

Supported Text and Electronic Book - a text, prepared for and presented on a
com puter monitor which incorporates the capabilities of multimedia and
hypermedia to provide greater access and integration of ancillary material into the
reading and understanding process. In its widest application, supported texts
provide numerous levels o f understanding and may be used by readers of or at a
variety of levels (Anderson-Inman and Homey, 1998).

10.

User interface - the method through which the user communicates with or enters
commands for the com puter (Cremans, 1993). In this dissertation the term includes
both the action and the component parts, hardware and software, associated with
the communication with the computer

Summary
As noted above, replacing the serial nature o f books on tape with the direct access
methodologies associated with com puter random access storage was the major goal o f this
dissertation. To accomplish this, an interface was developed which enables the reader to
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correlate the digitally stored recitations o f text with the corresponding passages in the
printed book. Identifying the design issues associated with the development of this
interface, creating the interface and completing its development through the alpha testin
stage represents the major activities of the dissertation. The final product o f the
dissertation is an interface which meets the specific criteria identified through the
developmental process.
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Chapter II
Review of the Literature

Introduction and the Use o f Technology for the Learning Disabled

Introduction
This review of the literature is presented in seven sections. This section seeks to
provide some background concerning the subject of the dyslexic and the learning disabled
reader. It does not attempt to provide extreme insight into the subject for such an in-depth
review is beyond the scope of the dissertation. However, since the numbers o f remedial
readers are increasing and the impact of poor reading skills permeates both the literature
and the popular press, some greater insight into the related problems of the dyslexic reader
is needed for better understanding of this work. Additionally, the broader issue o f the use
o f technology for the disabled, including the learning disabled, is presented in this section
to establish an understanding of the potential benefits of effective design and use of
computers for both the disabled and non-disabled populations.
The second section. Application of Technology to Remedial Reading, reviews
some o f the current literature which focuses upon the use o f computer technology in
remedial reading and upon the specific needs which affect the subject population, adult
remedial readers. The third section. Related Readins and Learning Considerations,
examines the aspects o f reading and learning which may be augmented for the remedial
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reader through technology. The fourth section. Supported Texts, Electronic Books and
Speech Synthesis, reviews the progress made in these technologies as applicable to
computer assisted reading.
The fifth section, Human-Computer Interaction, examines the overall planning and
design issues which will impact the development of the interface. Included in that section
are issues of usability, HCI design considerations and project development. The sixth
section. Specific Interface Design and Technological Considerations, presents a review o f
the current and emerging technologies as applicable to the specific Design Criteria
presented in Chapter IV. Beginning with a review o f the interface design criteria, each of
the technical aspects of the interface, including issues related to storage, input/output and
processing, as well as sound (voice) recording and playback are examined. The final
section. Conclusions, summarizes the need and justification for the interface.

Dyslexia
Dyslexia and reading problems in general have been the subject of countless papers
and articles. The associated problems affect as many as 4% of the population which have
included notables such as Thomas Edison, Albert Einstein, and Auguste Rodin (Clarke.
1995), and most recently, Cher and Tom Cruise. Rawson (1988) notes that dyslexia, "or
ineptitude in acquisition of one's native tongue, shows itself in many ways. ...It becomes
thus not only language difficulties that concern us. but the entire symbolic aspect of life”
(p. ix). This interpretation o f symbols goes well beyond the written language and
obviously includes the Human-Computer Interface.
The prevalence o f dyslexia is now considered to effect 15% - 20% o f the schoolage population based upon research by the National Institute of Child Health and Human

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

15

Development (NICHD) (Lyon, 1991, 1995: Shaywitz. Escobar, Shaywitz. Fletcher. &
Makuch, 1992: Shaywitz et al., 1990 as cited in Vogel. 1998). Founded upon the works o f
Shaywitz, et al. (1992) and Fletcher, Francis, Rourke, Shaywitz, S. E. and Shaywitz. B. A.
(1992), Vogel (1998) expresses the nature of dyslexia as follows:
1.

Dyslexia occurs on a continuum from mild to severe impairment.

2.

Dyslexia is a language-based, auditory processing difficulty that persists
even in people who have learned to read and comprehend with accuracy.

3.

For dyslexics, rapid and accurate decoding o f unfamiliar, multisyllabic,
and/or foreign language words remain inaccurate and the rate o f decoding
often remains slow, even after developing success in reading skills.

In reviewing the specific difficulties of adults with learning disabilities. Vogel
(1998) lists the following reading difficulties:
• Inaccurate decoding
• Inaccurate comprehension
-difficulty understanding sentences with complex syntax structure (e.g..
double negatives)
-vocabulary weaknesses
-difficulty remembering details (e.g.. specific names, dates, places)
-difficulty understanding the main ideas
-comprehends at only a very literal level
-difficulty with inferential comprehension
• Poor retention o f what is read
• A passive reader
• Slow reading rate
• Does not read for pleasure
• Subvocalizes audibly when reading in order to comprehend
• Cannot understand what is read when reading aloud
• When reading aloud, ignores punctuation marks
• Does not vary reading rate when reading for different purposes (p. 15)
Of particular interest in V ogels (1998) work is the emphasis on the identification
of the core limitation in dyslexia as the
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"difficulty in hearing distinct sounds within words and segmenting words into
syllables and sounds or phonemes (Fletcher. Shaywitz. S. E.. Shankweiler, Katz.
Liberman, Stuebing, Francis, Fowler & Shaywitz, B. A., 1994: Lyon. 1994. 1995).
Such skills are considered critical because they are prerequisite skills for accurately
decoding and spelling unfamiliar words especially multisyllabic words. Reading
comprehension, the ultimate goal o f reading instruction, is also dependent on
accurate, automatic (i.e., rapid) decoding of single words, (p. 18)
Citing the works o f Johnson, (1993) and Liberman, Shankweiler and Liberman.
(1989), Podhajski (1998) notes similar concerns about adults who show evidence of sound
production and sequencing difficulties, noting that these problems compound word-finding
errors and word miscalling errors in which words have a similar pattern of sounds. Smith.
Simmons and Kameenui (1998a) summarized phonological processing as consisting of
two components, awareness and coding. They suggest that the ability to code, retain in
short-term memory and retrieve verbal information is a causal chain as follows (Liberman
& Shankweiler. 1985; Lyon & Chhabra, 1996; Mann & Brady. 1988: Swank. 1994:
Torgesen. 19985; Wagner. Torgesen, Laughon, Simmons & Rashotte, 1993 as cited in
Smith, et al. 1998a):
IF poor perception THEN poor quality of representation or coding
IF poor coding Then poor durability in storage
IF poor durability in storage Then poor retrieval (p.75)
Smith, et al. (1998a) in their review of phonological awareness noted that "studies
in alphabetic languages that focused on adult illiterates indicated that those who
successfully completed literacy programs had higher levels o f phonological awareness than
those who did not" (Adams, 1990,: Mann & Brady, 1988 as cited in Smith et al., 1998a).
(p. 84) Variations in phonological processing ability explains a significant amount o f the
differences between poorer and better readers (Smith, 1998a et al. and Smith, Simmons &
Kameenui 1998b). Smith, et al (1998b) continue to note that phonological awareness is
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teachable. Perhaps the interface developed in this dissertation may help serve in that
process.
In her dissertation, Clarke (1995) noted that in addition to problems in reading and
writing, dyslexics present varying problems with memory, directions, sequencing, hand
and eye coordination, organizational skills, eye sensitivity, visual and auditory
discrimination and resulting issues of confidence. Because o f these expanded problems,
she believes that dyslexia should be considered within the subject area of Human
Computer Interaction (HCI). In her dissertation she also discusses the use of computers by
dyslexics and notes the lack of specifically designed software and interfaces for the adult
dyslexic population.
Sands and Buchholz (1997) address the under utilization of computers to assist in
the remediation o f dyslexia. Their study focuses on the use of computers with young
children and specifically issues related to phonological awareness and development.
However, they also address the lack of sufficient teacher training, along with the limited
availability of pedagogically-sound software as issues which clearly undermine the
potential advantages o f the use of the emerging computer-based technology for dyslexics.

Technology fo r the Disabled Computer User
This lack o f support is not limited to the dyslexic or learning disabled user, it
impacts all disabled users. Though there are many books on HCI, it is very unusual to find
references to the computer interaction problems posed by people with disabilities.
Likewise, there are few papers on the subject offered at HCI conferences (Newell &
Gregor, 1997).
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Newell and Gregor (1997) present an overview o f the potential size and demands
of the disabled population, noting that 10% to 20% of the "developed w orlds" population
have one or more disability. They estimate that these disabled individuals impact the lives
o f three other people who are close to them. The authors then conclude that this results in
30% to 60% o f the population being affected either directly or indirectly by disabilities.
Additionally, the number of people over 80 years o f age will reach 10% o f the population
by the year 2000 and with the aging baby boomers, this number will continue to increase.
Why then, the authors ask, does HCI minimize the importance of com puter issues which
directly impact the disabled population?
To partially answer this question, Newell and Gregor (1997) note that Human
Com puter Interaction Engineering is o f significant theoretical and practical value, contains
leading edge research, and is an important and academically respectable discipline. By
contrast, they note that designing systems for the disabled is perceived as having minimal
intellectual challenge, is more "charitable" than "professional" and is o f only a fringe
interest to researchers. They continue their comparison and suggest that these designs are
perceived as individualized, simplistic, low cost solutions which therefore involve small
unprofitable markets which are now being dominated by "home-made systems". The
authors refuted each of these perceptions and then demonstrated how some other
successful designs for the disabled have had significant positive impact upon the "average"
(a term demonstrated by the authors to be without merit) populations. These designs
included the ball point pen, the miter box, the TV rem ote control, the cassette tape
recorder and curb cuts which are used not only by individuals with wheelchairs but by
those with carts, prams, and even luggage on wheels.
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Shneiderman (1998) notes this same impact o f designs for the disabled, citing as an
example, the above mentioned curb cut. His point however, is that in designing "curb
cuts" first rather than retrofitting them makes considerations of disabilities less costly and
may even, as in the case o f the curbs with less cement, decrease the associated costs. Like
Newell and Gregor (1997), Shneiderman (1998) notes how some major accommodations
may be made with simplistic solutions, specifically, the conversion of tones to visual
signals for the deaf or the use o f various novel input devices.
In his brief examination o f interfaces for the disabled. Shneiderman (1998) notes
that learning disabled children, who account for tw o percent of the school-age population,
can be positively influenced by special courseware. He references Neumann (1991) and
notes that such software should limit lengthy textual instructions, should limit confusing
graphics, and should avoid extensive typing, and difficult presentation formats. It seems
apparent that simplicity is part of the answer for the preparation of materials for the
learning disabled student. These observations seem to support Clarkes (1995), discussed
earlier.
In examining the developed interface, a low cost and "low tech" approach has been
used. The interface was created to fulfill the greatest demands of the reading/auding
(listening) process, reflecting not only the best of the characteristics of the current books
on tape approach, but also integrating methods to overcom e the deficiencies o f that
approach. Determining these strengths and weaknesses required the involvement of actual
users.
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Application of Technology to Remedial Reading
The use o f specific word identification and automated pronunciation during
reading has been found to be effective in children in a study reported by Montali and
Lewandowski (1996). In that work, the comprehension o f the less skilled students
working in a bimodal (hearing and reading) environment reached that of the average
readers working in a text only environment. The study integrated computerized speech
with computer presented text. Though the text and corresponding words were not
computer generated. Carbo (1992. 1996) notes impressive student reading improvement
through the use o f books on tape for students even at the high school level. The
advantages o f bimodal reading, computer generated or not. seem supported by these
examples and by the number o f books on tape texts that are being prepared by various
institutions to assist these remedial readers.
Kamil (1987) comments upon computer and reading research and notes the
similarities of random access information storage which exist in both books and
computers. Kamil’s comments support the argument for the merging of these two randomaccess media, i.e. books and computer random access storage.
Using the advantages o f electronic texts to the benefit o f at-risk readers is the
focus o f a 1998 work of Anderson-Inman and Homey. They use the term "supported text"
to describe a text that has been electronically altered in an attempt to be more supportive
o f the reader. Through supported texts, the reader can quickly access auxiliary information
(e.g.. more text, sound, graphics, etc.) which has been designed to provide assistance and
promote comprehension.
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One of the concerns with supported texts and electronic texts in general centers
upon the transition from the printed realm to the computer monitor. Reinking (1994) uses
the term "electronic literacy" to refer to the interaction with and manipulation of text on a
computer. It is clear that the acts o f producing and reading text on paper and text on a
computer are not equal. That, however, is not to say that one is better than the other for
they represent different activities and simply reading text on the com puter is not the
direction in which the computerized book, i.e. electronic text, is headed. Electronic texts
offer much more. In Reinking, McKenna, Labbo and Kieffer (1998) and in Reinking
(1994), the concepts o f electronic literacy and electronic texts are discussed, noting as
well the transitional issues surrounding the migration of information into the hypertext
environment. The concept and importance o f hypertext is noted in these works as the
fundamental and distinguishing issue which differentiates printed text from electronic text.
Effectively, hypertext is meaningless without digital media and electronic text.
Anderson-Inman and Horney (1998) present the major com ponents of supported
text, the Presentation, the Keys, and the Resources, and devote significant discussion to
the various resources which may be used to enable the comprehension o f the material.
They include some examples o f supported texts and they propose their theory of electronic
reading. In examining the future potential of supported texts, the authors suggest that all
electronic documents should eventually be constructed in such a way that they are
accessible and supportive to the broadest range of readers on worldwide basis.
Children’s books such as the Living Books series from Broderbund or Mercer
M ayer’s Grandma and Me represent examples o f supported texts which take advantage of
the multimedia and hypermedia capabilities o f computers (Willis, Stephens & Matthew.
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1996) to support the young student. These books require significant programming efforts
and associated costs. Given the number of college texts and other books, devoting the
resources necessary to convert them into "supported texts” such as those above appears
unlikely in the near future. Such expenditures require significant sales in order to be
justified.
Reinking et. al. (1998) and Anderson-Inman & Homey (1998) seem to have well
conceived views o f the future o f electronic literacy and electronic or supported texts. This
future will require many resources and changes in the way books are created and used.
Unfortunately, though the technology may be available, the future is not here and at-risk
readers abound. Many of the more advanced features o f multimedia and fully integrated
supported texts will be overwhelming to the dyslexic reader due to the issues suggested
above by Clarke (1995) and may therefore not be necessary or desirable. A simpler
approach which will support these students’particular reading and learning requirements is
needed.

Related Reading and Learning Considerations

The Adult Learning Disabled Student and Assistive Technology
As noted earlier, the books on tape process has developed from a much needed aid
for visually disabled readers to its present state as a tool for both visually disabled and
learning disabled readers. The books on tape process has not changed substantially from
its earlier days o f reel-to-reel tape recorders. Yet, the needs o f the two groups served are
decidedly different. These differences need to be recognized and the technology modified
to best support the requirements of both groups. The present approach - one size fits all -
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is not effective for the learning disabled reader who can see the pages of the book. "Word
blindness" is after all. only a figure of speech and not a reality for dyslexic readers. At a
minimum, the books on tape process should afford the same flexibility in reading as is
available to any sighted individual. In its current configuration it does not. This
dissertation provides a new approach that can provide the flexibility necessary to general
reading activities. For. "It is common knowledge that reading is the fulcrum of academics,
the pivotal ability that stabilizes and leverages children’s opportunities to learn and to
become reflective, independent learners" (Simmons & Kameenui. 1998. p. I).
The needs o f the learning disabled are great and certainly vary with respect to
individual disabilities (Ross Gordon, 1998). The growing amount of information,
estimated to be doubling every two years, is becoming a seemingly overwhelming thought
for educators (Longstreet & Shane, 1993 cited in Simmons & Kameenui. 1998).
Additionally, estimates of functional literacy requirements in the United States have risen
to the equivalent o f the 12th grade (Aaron, Chall, Durkin. Goodman & Strickland. 1990 as
cited in Fawcett & Nicolson, 1998). With these demands, remediation of an increasingly
large learning disabled population is of significant importance to the individuals themselves
and to society.
Vogel and Reder (1998), in their review o f the educational attainment o f adults
with learning disabilities, note the significant differences in employment and pay rates
between learning disabled and non-learning disabled individuals. "One need not look
beyond the school dropout data, prison rosters, or recipients of federal public assistance to
find that poor reading ability is pervasive and common to many who are not succeeding in
today’s society.." (Simmons & Kameenui, 1998, p. 7). One o f the many implications o f the
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review performed by Vogel and Reder (1998) is the need to keep students with learning
disabilities in school, at least through high school.
Nightengale (1991), cited in Raskind (1998) notes that 50% - 80% o f the
individuals enrolled in literacy and adult educational programs have learning disabilities.
Unfortunately, many o f these individuals often leave those programs because their needs
are not being met (Malicky & Norman, 1989 in Raskind, 1998) and they have become
frustrated with failures, often seeing little hope for meaningful change (Sturomski. 1996 in
Raskind. 1998). Adult learning disabled individuals are particularly hard hit by these
realities. Typically, adults with learning disabilities have grown up as children with learning
disabilities despite early instructional intervention. (Gerber, Ginsberg & Reiff. 1992;
Kavale, 1988; Raskind, Goldberg, Higgins & Herman, 1996; Spekman, Goldberg, &
Herman, 1992; Werner & Smith, 1992 all as cited in Raskind. 1998). While these
interventions have resulted in improved specific skills, the skills are not maintained over
time (Poplin, 1988 as cited in Raskind, 1998).
In attempting to improve their existence through education, adults do not have the
benefit o f available time. They are faced with the responsibilities of adulthood while trying
to complete a specific course or program of study. Based upon their previous experience
with developmental and remedial courses, these adult learning disabled students are
reluctant to participate in similar courses as adults. Such courses are generally "deficit
driven." focusing on the individual’s areas of impairment, thus emphasizing correction of
impairments over the use of strength and abilities. Given the emphasis, the courses fail to
encourage learning and result in disinterest and potential failure of the adult student
(Heshusius, 1989. 1991; Poplin, 1988, both in Raskind 1998).
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More effective programs focus on strengths and abilities to keep the student
interested and to improve various learning outcomes. These courses tend to provide
methods and training in order to enable the students to learn to work around their
impairments by using their abilities and available strengths. One approach to these ends is
the "compensatory" approach which "strives to bypass, circumvent, o r work around
specific LD (learning disability), in contrast to attem pts to improve areas o f impairment"
(Raskind 1998, p. 255). A specific example o f a compensatory approach is the use of
books on tape. The use of compensatory approaches to learning does not preclude
continued, more traditional developmental instruction but is designed to support the
student in all other studies and life skills.
Recently, compensatory approaches have been migrating to the use o f computer
technology and the term "assistive technology" has developed. Assistive technology is
defined in the Technology-Related Assistance for Individuals with Disabilities Act of 1988
(PL 100-407) as "any item, piece o f equipment, or product system, whether acquired
commercially off-the-shelf, modified, or customized, that is used to increase, maintain or
improve the functional capabilities of individuals with disabilities" (p. 102 as cited in
Raskind, 1998). Research in the field has shown assistive technology to be a viable
approach for addressing the reading and writing difficulties of learning disabled adults.
Post secondary students with reading disabilities have been noted to comprehend written
passages significantly better when using an optical character recognition (OCR)/speech
synthesis system. It was further noted that the more severe the reading disability, the
more the technology was likely to assist the student" (Raskind, 1998).
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Researchers studying OCR/Speech synthesis as a compensatory tool for adults
with dyslexia noted that the technology enhanced reading rate and comprehension as well
as enabling the subjects to sustain reading longer. However, they cautioned that the
technology may not be helpful to all dyslexics (Elkind, Black & M urray, 1996, cited in
Raskind, 1998). Hippie (1995) also cautions that "listening ” and "reading" are different
activities and can lead to different interaction with the text. Reading and simultaneously
listening disrupts these differences. This, however may only be o f importance to readers
with advanced skills, not remedial readers who need all o f the support which technology
may offer.

Importance o f Reading
The fact that there are growing numbers of individuals who are functionally
illiterate should dispel the popular misconception that reading is acquired as naturally as
the spoken language. Chard. Simmons and Kameenui (1998) note that the "overriding
difference between readers and prereaders is their ability to read words", (p. 141) While
this is seemingly self-obvious, word recognition is the link between the printed
representation of the "w ord” and the associated meaning of the "word". W ord recognition
is important for higher order reading skills and is central to reading acquisition (Stanovich.
1991; Juel, 1991; Daneman. 1991, as cited in Chard, Simmons & Kameenui. 1998). The
importance of words cannot be understated.
We can directly access the meanings of only the words we already know. The
referents of new words can be verbally explained only in terms o f old words. This
can be done either explicitly, by presenting their definitions, or implicitly, by setting
them in a context o f old words that effectively constrains their meanings.
(Adams, 1990. p. 205 as cited by Baker, Simmons & Kameenui, 1998 p. 183)
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The development o f word recognition, vocabulary, is fundamental to learning and
vocabulary size is linked to academic achievement of disadvantaged students (Baumann &
Kameenui, 1991 as cited in Baker. Simmons & Kameenui. 1998). Beck (1977) expands
the importance o f vocabulary to include the related knowledge and syntax o f the
vocabulary within the experience o f the student. While the development of vocabulary is
enabled through many sources. Baker, et al. (1998) note that the development o f "strong
reading skills is the most effective independent word learning strategy available. However,
those students who are in the greatest need of vocabulary acquisition interventions tend to
be the same students who read poorly and fail to engage in the amount of reading
necessary to learn large numbers of words." (p. 210) While much o f their discussion was
devoted to younger students they referred to students through grade 12, the students who
routinely then enroll in the community college.
The progression which is presented above is that increasing vocabulary leads to
greater word (spoken) recognition which directly relates to the number of words
recognized in their written form. This is true if the bridge between the spoken and written
version of the word exists and may be crossed. This bridge depends upon the phonological
connections which have been noted before and which are underdeveloped in the dyslexic
reader.
Methods to assist (compensatory approaches) with reading depend upon the use
and availability o f the students vocabulary, i.e. words and their meanings, and the bridge
between the spoken and written versions o f these words. Typically, the number o f spoken
words exceeds the number o f words which can be recognized in their written form.
Drawing upon the sounds o f the words as part of the reading process as in the books on

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

28
tape process should assist the remedial reader. The only way to greatly expand the
students’ vocabulary is to read and the amount o f reading necessary to build the missing
vocabulary is extensive (Baker. Simmons & Kameenui 1998). It is therefore extremely
important that the reading process be made as effective as possible to encourage the adult
remedial reader to do exactly what it is he cannot do - read. Increasing the ease o f reading
should increase written word recognition.

Metacognitive Aspects o f Reading and Textbooks
It is anticipated that the initial use of this interface will be in conjunction with
textbooks typically used in college level courses. Its use with these texts should be a
compensatory approach to assisting the learning disabled reader through the use of
technology. G reater insight into the role of college level texts and studying in general in
this review would seem unneeded if it were not for the recent research in the
metacognitive aspects of learning which specifically impact the effectiveness o f the
learning disabled reader.
The lack o f metacognition, i.e. the lack o f thinking about thinking, is indicative of
individuals with reading disabilities (Meltzer, 1993: Torgesen, 1994 as cited in Dickson.
Collins, Simmons & Kameenui, 1998). These individuals are inattentive, passive, and
disorganized. They do not necessarily recognize their own lack o f relevant experiences and
background information. Such traits are in strong contrast with active, effective learners
who engage in metacognitive activities such as planning before reading and monitoring
understanding during reading. Dickson, et al. (1998) note that reading metacognition
includes metacognitive knowledge, motivational beliefs and self-regulation. They establish
the relationship between these as follows:
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1. Metacognitive knowledge facilitates reading comprehension.
2. Self-regulation facilitates reading comprehension.
3. Motivation may mediate students’ use and benefit from metacognitive
knowledge and self-regulation strategies.
4. Metacognitive instruction facilitates reading comprehension, (p. 353)
In reviewing the subsets o f skills, abilities and perceptions comprising reading
metacognition, Dickson, et al. (1998) note the following:
Metacognitive knowledge
• Self as a learner
• Task demands
• Relation between reading comprehension and critical reading variables
• How, when, and why to perform reading skills or strategies
• Resources needed to perform reading tasks
Motivational beliefs
• One s general competency
• One s competency to perform specific reading tasks
• Causes and extent of academic success and failure
• Benefits o f using a strategy
Self-regulation
• Coordinating metacognition knowledge
• Planning
• Monitoring reading behaviors
• Identifying causes of comprehension failures while reading
• Remediating reading failures (p. 298)
The authors conclude that these skills and attributes which comprise metacognitive
knowledge, self-regulation and motivation are less likely to be demonstrated by the
learning disabled student than by normally achieving students. However, they note that
these learners benefit from strategy instruction which seeks to develop and support these
attributes.
It is apparent from the above list that reading skills and strategies are important
and that the development of strong reading techniques depends upon activities which
directly relate to study skill development, an interpretation o f what is to be accomplished
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while reading and how to best prepare and execute the reading activities. Many o f these
activities relate directly to the students’ textbooks and their understanding o f the
organization and use o f the textbooks in general. Dickson, Simmons and Kameenui (1998)
note that learning disabled students seem less aware of text organization and its use in
their studies. Comprehension problems have been attributed to these students’ lack of
awareness of the logical structure o f a text, their inability to identify main ideas and their
lack o f discrimination between relevant and non-relevant information. These difficulties
are particularly important when it is realized that, especially in college, textbooks are the
major source o f information and require significant periods of independent reading and
comprehension.
In their review o f the research of the literature regarding these issues, Dickson, et
al. (1998) note three common themes:
1. Well-presented physical text facilitates reading comprehension.
2. Text structure and student awareness o f text structure are highly related to
reading comprehension.
3. Explicit instruction in the physical presentation of text and text structure
facilitates reading comprehension.
With reference to the books on tape process and any computerized version of
electronic or supported text, these three issues are extremely important. For the learning
disabled reader, the logical presentation and order o f material is at best only marginally
appreciated and understood. The structure must be reinforced to help these students in
order to improve their comprehension of the material which is being read. It would
therefore seem wise to adequately support and mirror the organization o f the text as
closely as possible in order to maintain this continuity of organization and structure. The
present use of books on tape with its detailed and frequently unnecessary recitations has
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the potential to hide the subtleties o f organization and development o f the text, effectively
equating all things as equal. Likewise, due to its passiveness and serial nature, the books
on tape process further reinforces some o f the undesirable study skills o f the disable
learner since planning is seemingly not necessary or ineffective, reviewing previously read
material is difficult and exploration o f other parts of the text are difficult, if not impossible.

Cognitive Tools
Lajoie (1993) defines four types o f cognitive computer based tools that can assist
learners to accomplish cognitive tasks. Properly used, the interface may serve this
function. This is especially true of its support o f the learner by sharing the cognitive load
of reading and in engaging the learner in activities that would be otherwise out of reach,
i.e. words that are beyond the student’s current recognition level.
Dixon-Krauss (1996) edited a collection of papers which examines the learning
concepts of Lev Semyonovich Vygotsky. Included therein is a paper written by Peters
(1996), which presents the three basic themes o f Vygotsky’s theory, integrated to the use
of computer technology. He notes that through the use o f com puter technology, learning
can be continuous, inclusive and aimed at the learner’s potential for development. Leong
(1995) also acknowledges the integration o f Vygotsky's thoughts and computers, noting
that computer technology can be used as a scaffolding for inexpert learners.
While these writers are supportive of the constructionistic use o f computers and
encourage future development, the issues raised above regarding the dyslexic user have
yet to be considered and resolved. M uch o f the more advanced uses o f computers in this
form o f learning including those used in supported texts makes use o f multimedia and
various forms o f “hyperlinks” . These may not always be the best approaches to follow for
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individuals with the traits described by Clarke (1995). The unplanned "links" may
negatively impact the learning disabled students’ metacognitive processing. Additionally,
pursuing the adaptation of books on tape to some form o f multimedia and hyperlinking
can violate the intent o f the author. Gelemter (1996) seems to concur when he notes that
authors do not merely construct paragraphs. They strive to create a narrative that reads a
certain way or proves a particular point. He suggested that to convert a book or a
document into hypertext is to invite readers, especially children, to ignore exactly what
counts - the story and the development of a thought or idea.
Children are not the only ones for whom the establishment o f order, logic and
sequential structure is a problem. These are exactly the types of problems which Clarke
(1995) described and which have been discussed above. As with books on tape,
maintaining the use o f the book as the focus o f computer related activities should support
and maintain the focus of the reader.

Supported Texts, Electronic Books and Speech Synthesis

Electronic Books
Electronic books and supported texts come in many forms. Willis. Stephens and
Matthew (1996) note that electronic children’s books are one of the most popular types of
software produced today and that the more popular ones are not the simple copies of
traditional books that put each page on a com puter screen. Instead, they are electronic
books that are nonlinear, that use graphics, animation and video, and that support many
types o f reader interaction (Willis, et. al., 1996). The technology for complex, multimedia
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electronic books via the com puter is available (Anderson-Innman & Horney. 1997) and
many supported books include sounds.
Recently, one of the largest publishers o f books on tape for the visually disabled.
RFB&D began investigating the use of some of this technology. They are developing
several computerized texts with accompanying speech using electronic text (E-Text). (P.
Smith & D. DeVendra o f RFB&D, personal communication. May 1998).
Through E-Text, the ASCII code for the books is created and cross-referenced on
a searchable listing, typically a table of contents. The text can then be distributed as a data
file on various media and used by the disabled as appropriate. With the proper adaptive
equipment, the visually disabled can use Braille or hear a synthesized voice reciting the
text. Poor readers and dyslexics typically use the synthesized voice combined with the
supplied text file. They read the text on the computer screens and use various products
such as word processors to interface with the text via mouse and cursor controls. In these
initial adaptations of this technology, RFB&D is working on E-Texts in conjunction with
Microsoft in order to create com puter references and user guides for several of the
Microsoft products, primarily for the visually disabled.
RFB&D is not alone, however, in its use of E-Text. Sweeney (1996) presents the
details o f a major and aggressive undertaking to support the needs o f the growing
population o f learning disabled students at Texas A & M University. He reports that the
major portion o f the new students registering with Texas A & M University's Disability
Services are students with learning disabilities and that this figure has risen in recent years
from 15.3% to 32.2% of the disabled population. He notes that 66% of the total number
o f students registered with disabilities benefit from text-to-speech technology. The
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services at the university make significant use of text scanners and Optical Character
Recognition (OCR) to create the related text files. The university supports these learning
disabled students by creating and distributing the E-Texts (similar to those described
above) within the institution. These are then used by the students in conjunction with
personal computers equipped with synthetic speech. This is a major effort in support of
the learning disabled student.

Approaches to Computerized Speech Production
The use o f computers for the production of sound and therefore speech is based
upon several different methodologies, each with certain demands, advantages and
disadvantages. Olson and Wise (1987) discuss three of them and their adaptation to
reading instruction. In their work, they present the use of Digitized Speech, Linear
Predictive Coding (LPC) and Synthesized Speech. These methodologies are still at the
forefront of the approaches which enable the computer to reproduce the human voice.
Schindler (1996) discusses Digitized Speech and Text-to-Speech and Smith (1998)
discusses the potential o f LPC. Additionally, Raman (1997) discusses computerized
speech based upon Concatenative, Diphone and Format synthesis.
Digitized speech, which most closely reproduces the spoken word is based upon
digital sound recording and requires a significant amount of storage. With this technique.
the spoken voice, an analog wave, is recorded and digitized. The process is reversed
during play back. This process has been made readily available on most contemporary
PCs.
Storage requirements for digital sounds including digitized speech vary with
several parameters including sampling rate, number of bits used per sample and whether
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the sound is recorded in stereo or mono. Audio CDs presently provide a little over an hour
o f digitized stereo sound, recorded in 16 bits at 44.1 kHz. Consisting o f the equivalency of
680 Mbytes o f storage, this high quality stereo sound reproduction requires about 10
Mbytes o f storage per minute (Parsons & Oja, 1996). By way of contrast, a monophonic
digital recording made at 8 kHz using 8 bits, requires only 475 Kbytes o f storage per
minute. However, the quality o f the reproduction is poor to marginal.
These storage requirements and corresponding variations in quality had significant
impact upon this dissertation. A 100 page book, for example, which might require an
average o f three minutes recording time per page would have digital storage requirements
which could vary from about 3 GB (4.4 audio CDs) to 142 Mbytes (20% o f one audio
CD), depending upon the technology used. Compression technology such as MPEG
coding, especially MP3, have helped to decrease these storage requirements
(Brandenburg, 1998). Using this technology adds more steps and operations to the
process o f creating the recording for the interface. However they have not been found to
overtly complex and may be accomplished on standard PC.
Linear Predictive Coding (LPC) is a second approach to computerized speech. In
this process, the speech is recorded, digitized and then divided into different parameters
which are stored as frames which can then be used to reproduce the original as a
computerized voice. Storage requirements is about 5-10% of those for a similar segment
o f digitized speech (Olson & Wise, 1987). LPC, to a major extent is an elaborate sound
synthesizer with significant compression capabilities which requires substantial computing
power such as now found on the more advanced PCs. Given the strong need for maximal
compression of multimedia, especially via the internet, growth in the development and use
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o f LPC may be anticipated (Smith, 1998). While this technology may be useful eventually
for supported texts, for this dissertation, its use was not feasible given its present
complexity and state o f the development.
The third major approach mentioned above, synthesized speech, is currently used
in several reading programs for the blind such as those created by Berkeley Speech
Technologies. Inc., Digital Equipment Corporation, Kurzweil Applied Intelligence. Inc.
and others. Using these techniques, text is transmitted to or stored in the computers as
ASCII code and the corresponding speech is created by the speech synthesizer program
and the com puters sound card (Schindler, 1996). Text-to-speech synthesizers place
minimal storage demands upon the com puter since there is no recording process and only
the text files need to be stored, a procedure which requires significantly less space. The
text to speech process is the foundation o f E-Text previously described.
Olson and Wise (1987) report upon the effectiveness o f the use o f a text-to-speech
synthesizer produced by Digital Equipment Corp. called "DECtalk". Using the DECtalk s
"Perfect Paul" voice, they report a 96% word recognition by college sophomores o f words
presented out of context and note the same percentage for the same words recorded and
presented in natural speech.
More currently, Leong (1996) referenced the above study and others and
concludes his work noting that a recent report on the BookW'ise system incorporating
DECtalk as an adjunct to regular instruction, indicates positive remediation benefits for a
small number o f adolescent students in a school for dyslexics. His earlier works (1992 &
1995) reflect this same cautious assessment.
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Limitations o f Text to Speech Synthesis
The technology for text-to-speech (E-text) synthesis as well as the developing
technologies including LPC and various methods o f voice synthesis seems to exist at
different levels o f implementation. Unless the original text files are available, the creation
o f the files for text-to-speech synthesis can be a time consuming activity, especially in
great quantities. Additionally, since text is not alone in its communication on the printed
page, the issue o f converting graphics such as photographs, charts, tables and drawings to
their spoken equivalence becomes a significant problem which cannot be directly
addressed using text-to-speech synthesis. This is a major concern especially for
contemporary college texts which contain increasing numbers o f graphics. Additionally,
given the relation between phonological development and dyslexia, synthetic speech, while
easily understood by many, may not be suitable for all o f the dyslexic population or
remedial readers for whom English is a second language. Sands and Buchholz (1997) note
that some students have auditory processing problems which could negatively impact their
use o f speech synthesizing programs. E-text, while seemingly simplistic in its
implementation and perhaps suitable for the visually impaired, may have limited use for
this subject population.

Human-Computer Interaction
Numerous issues are involved in the design o f any computer interface and the
interface for this dissertation is no exception. A myriad o f details could overtake a
designer and programming team if it were not for the logical approaches which can be
found in the field o f Human-Computer Interaction (HCI). HCI is the study of the
relationships which exist between computer users (humans) and their computer systems in
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the performance of various tasks. HCI attempts to understand both the com puter system
and the user in order to try to make the interactions between the two easier and more
satisfying. There is always a strong emphasis upon the user (Faulkner. 1998).
Landauer (1997) notes that HCI research can be divided into four areas o f
concentration:
1.
2.
3.
4.

Evaluation o r comparison o f existing systems or features.
Invention or design of new systems or features, that is. determining what a
new system should do and how.
Discovering and testing relevant scientific principle.
Establishing guidelines and standards, (p. 205)

Due to the diversity o f the issues involved, HCI is a multi-disciplined study and
reaches into numerous other disciplines including Psychology. Engineering, Linguistics
and Art, to mention only a few. Consequently, an in-depth review of HCI is not possible in
this dissertation. However, several major issues need to be presented here relative to the
development of the interface. These issues are centered upon generally accepted design
requirements, considerations, guidelines and methods o f assuring the usability o f the
interface.

The User
One of the precepts o f HCI is to "Know the user, know the task" (Faulkner. 1998
p. 60). The typical user has five senses including vision and hearing which are considered
the most important as receivers of information. Additionally, the sense of touch takes on
considerable importance and plays a major role in the use o f input devices such as the
mouse and the keyboard. The physiology o f sensory perceptions directly impacts
computer related designs. For example, computer monitor screen design must consider
issues of color, brightness, visual field and contrast, etc. and computer sounds m ust
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conform to the ranges o f frequencies which may be heard by the user. Additionally, based
upon normal daily activities, the information which is perceived via the five senses is
different, remembered with varying degrees of ease and controlled to achieve different
ends. Humans "see" selectively and usually hear, un-selectively. That is. one can focus
sight but cannot focus and isolate hearing. Yet. w hat is heard verbally is more easily
remembered than what is read visually (Faulkner, 1998). Clearly, one sense does not cover
all bases and well developed and effective human-computer interaction requires that
sensory abilities of the user be matched effectively with the computer and vice-versa.
Unlike the visually disabled user of books on tape, the dyslexic user of the
interface developed in this dissertation is, from a sensory standpoint, normal. However,
while sight, sound and touch may appear to function normally, the perceptions of these
senses may vary significantly from the rest of the population. Elkind and Shrager (1995)
noted that "Dyslexics can be especially handicapped by the influence o f human factors
models that aim to describe a generally non-dyslexic population" (p. 166). Issues
surrounding written instructions, and sequences o f commands, as well as problems of
sequential and working memory deficits were highlighted as potential problems which had
to be considered in the design phase.

Standardized Design Guidelines
In attempting to make the complex task o f interface design more manageable,
suggestions and guidelines may be found which were created by several authors (e.g.
Faulkner, 1995; Edwards, 1995; Marcus, 1997 and Lund, 1995 in Marcus. 1997). Some
o f the major components o f these thoughts are presented below. Additionally, Marcus
(1997) and Faulkner (1998) delve into greater depths in their discussions of guidelines for
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graphical user interfaces (GUI), noting the direct virus linguistic manipulations involved as
well as a great number o f specific details o f design.
Major computer interface design considerations:
The interface should:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

be consistent
be natural
be relevant
be supportive
be flexible
have a reasonable reaction time
provide needed movement time
consider and direct user attention appropriately
minimize the number of channels of information
focus user attention
minimize divided attention
minimize sustained attention
simplify language in task instructions
provide on-line help
make displays simple
use consistent displays, menus and selection techniques
enable fixable mistakes
provide the needed information when a decision is needed
provide a reaction for every action
minimize the need for the user’s memory
keep the user informed
make the most used action the simplest
inform the user as to what is next
be neat and organized
eliminate what is not needed

The specific applications o f theses guidelines to any interface requires preplanning and a
clear understanding of the user, the tasks to be accomplished and the available
technologies. To assure that the user is and remains the focus, usability engineering
techniques and user center design (UCD) processes have been developed and appear
frequently in the literature.
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Usability Engineering
Usability engineering attempts to provide methods to assure that a product or
system is "fit for the purpose for which it was designed" (Faulkner, 1998 p. 129). The
intent is to help keep the process o f design open and to provide methods of measurements
that are consistent and based upon previously agreed upon criteria. Rubin (1994). while
focusing his attention on computer-based and electronic equipment, notes that the intent
of usability testing is to ensure the creation of products that are easy to learn and use. are
satisfying to use. and provide utility and functionality for the user.
As part o f the ergonomics side of HCI. usability concepts rely significantly upon
evaluation of the practical rather than the theoretical aspects o f the product. Real users are
routinely involved in usability evaluations and measurements related to typical, pre-defined
activities are used.
Usability defines, in advance, what constitutes the success o f the process and how
that success may or should be measured. Gould (1997) notes eleven major components
and numerous sub-components of usability. His major com ponents include System
Performance. System Functions. User Interfaces and other issues related to installation,
serviceability and supporting personnel. The specifics o f these components or attributes
vary with each project and typically are comprised of many subsets and specific tasks.
They are determined very early in the project. Each usability component or criteria is then
analyzed initially to determine:
•
•
•
•

how the criteria will be measured;
what the criteria for representing the attainment is:
which set or subset o f users it applies to;
what the pre-conditions for measurement are. (Faulkner, 1998. p. 132)

These various attributes are then used to evaluate the success o r failure of the process or
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product, resulting in additional design and development activities if needed, followed by
additional usability evaluations.
Mack and Nielsen (1994) generally consider the objectives of usability inspections
as the identification of potential usability problems and the identification o f design-relevant
information which can lead to improved usability o f a product. Rubin (1994). while
focusing his attention on computer-based and electronic equipment, notes that the intent
o f usability testing is to ensure the creation o f products that are easy to learn and use. are
satisfying to use, and provide utility and functionality for the user. Nielsen (1994) notes
the effectiveness of heuristic evaluations, a usability inspection technique, and provides a
discussion of their structure and use. He suggests that these evaluations, using a sampling
o f only three to five users, can be very effective in identifying usability problems.
Depending upon the project, usability evaluation techniques may vary from models
resembling very formal, analytical time/motion studies to those which are heuristic and
seemingly informal. Specific usability methodologies vary with the products under
development and several models and methods appear in the literature (e.g. Faulkner. 1998:
Wixon & Wilson. 1997: Karat, 1997; Virzi. 1997: Rubin. 1994 and Nielsen, 1994).
Regardless o f their design, usability evaluations are meaningless unless they are
incorporated into the design process. Consequently they should be used several times
during the course of development o f a product and must be considered part of the User
Center Design process.

User Center Design (UCD)
User focused development is integral to effective design and usability analysis is
only part o f that focus. The entire design and developmental process should reflect the
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needs of the final user and therefore these users should be involved from the beginning.
Gould, Boies and Ukelson (1997) suggest that there are four key points in the Usability
Design Process:
•
•
•
•

Early - and continual - focus on users
Empirical measurement
Iterative design
Integrated design - wherein all aspects of usability evolve together (p. 233)

G ould’s (1988/1995) first two principles stress the early and continual focus on the
users and the early and continual application o f user testing. His third principle is devoted
to iterative design including repeated testing cycles and his fourth principle notes the
integration o f design which requires the parallel development and user focus of all aspects
o f the design. In keeping with these ideas, an iterative developmental process, centered
upon user involvement was used in the design and development of the interface for this
dissertation.
Mandel (1997) notes the importance o f the user in his discussion of the design and
development aspects o f a computer interface. He regards the process as iterative and
consisting o f four major phases. The first phase centers upon the gathering and analysis of
user information. This is followed by the design and construction phases. The last phase
provides for the validation o f the interface. In this iterative model and within each o f these
phases are many opportunities to revisit various assumptions and for interaction with the
users through both informal and formal activities. Rubin (1994) notes these same general
phases.
In establishing the relationship between ways of determining "usability” and the
design process, Rubin (1994) suggests that UCD involves the users through a variety of
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techniques and methods. These are implemented as part o f the development life cycle at
various times. He notes the users’ involvement in the developmental process through the
following activities:
•
•
•
•
•
•
•
•
•
•

Participatory design
Focus group research
Surveys
Design walk-throughs or structured walk-throughs
Paper- and pencil evaluations
Expert evaluations
Usability audit
Usability testing
Field Studies
Follow-up studies

Acknowledging the variety o f methods, Rubin (1994) notes that "no organization
performs all of these techniques, and just a few conduct them in their pure form. Typically,
they are used in altered and combined forms, as the specific needs and constraints of a
project dictate" (p. 23).
While examining the developmental process. Rubin (1994) discusses what he
considers as a good example o f the Product Development Life Cycle (Hewlett Packard s
Human Factors Activities During the Life Cycle as cited in Rubin, 1994) which culminates
in the final product release. In summary, there are five phases:
1.
2.
3.
4.
5.

Needs Analysis
Requirements Specifications
Conceptual Design, and
Prototype, Development and Testing.
Product Evaluation (p. 15-17)

For each o f these phases, Rubin (1994) presents the anticipated Objectives, suggested
Human Factors Activities, Human Factors Methods and the Human Factors Collaboration.
Due to the variety of the various Human Factors activities presented, only the Objectives
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o f each of the Phases are presented below. The Objectives for the five phases of the
developmental life-cycle are:
1.

2.
3.

4.

5.

Needs Analysis Identify need for product by studying user, task, and work environment
characteristics.
Requirements Specifications Specify requirements product must satisfy to meet user needs.
Conceptual Design, and Prototype Develop product specifications to meet previously identified usability
requirements and performance objectives.
Development and Testing Test product with target user population performing representative tasks to
ensure a usable/functional product.
Product Evaluation Verify that the product meets previously identified customer needs. G ather
information for future product development.

Rubin (1994) suggests that UCD is an evolutionary process through which the "final
product is "shaped" over time. It requires designers to take the attitude that the optim um
design is acquired through a process o f trial and error, discovery and refinement... The
end user's performance and preferences are the final arbiters o f design decisions." (p. 17)

Specific Interface Design and Technological Considerations

Introduction
Throughout the examples in the above discussion, the interfaces between the users
and the computer have not been discussed but are presumed to be based upon the
keyboard and various “pointing devices” such as the mouse, cursor control keys, light
pens, digitizers, etc. In the case of blind students this is an obvious problem as it may be
for some dyslexics (Clarke, 1995). Some other approaches have been developed. The use
o f bar code readers to assist in communication between visually impaired, blind, retarded
or disabled students and the computer was noted in studies presented by Burger (1990)
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and by VanBiervliet (1989). In these studies, bar codes were used to present short
messages and to assist with learning Braille.
Given the ancillary problems mentioned above regarding issues o f sequencing,
directions, visual discrimination and hand and eye co-ordination, the standard computer
keyboards, point devices, related graphical user interfaces and operating environments are
not necessarily always appropriate for the subject population. The design o f the interface
had to reflect these potentially limiting realities. These concerns became guiding realities
and the challenge of developing the interface was viewed in the positive light presented
earlier (Newell & Gregor, 1997 and Shneiderman, 1998) which reflects the potential,
broader uses o f advances in adaptive design for individuals with disabilities.
The specific design criteria for the interface are presented in Chapter IV. The
documentation which resulted in those criteria is also presented in that chapter. In this
section these criteria have been combined to reflect a "systems" approach (hardware and
software) and the computer processing cycle, i.e. Input. Processing, Output and Storage
(Parsons and Oja, 1998). Related issues are presented together and the specific criteria
reviewed from the initial design and technical point of view. Additionally, changes in
technology which were noted in the literature during the developmental process are noted.

Hardware
The hardware issues associated with the interface and noted in the design criteria
center upon the need for a "standardized platform commonly available in educational
institutions, libraries and homes." The criteria further required that the interface "be simple
to operate", "operate in conjunction with its related files regardless o f their location, either
locally or externally", "enable speedy and accurate location of any page o f the recorded
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(sound) text", and "recognize and function with upcoming storage and access
technologies." These are not minor considerations.
While the term "hardware" may be expanded to include peripheral devices, for
purposes o f this review only hardware related to processing will be considered. (The
various and related supporting devices are covered in the follow subsections.) It was
necessary to focus the development of the interface on one platform and while others may
be as functional, the prevailing com puter platforms found in the specific locations noted
are built upon the Pentium and 486 series microcomputer chips (Parsons & Oja, 1998).
There are many commonalties between these two computers and establishing the lower
level o f technology capable o f supporting the interface was accomplished during the
development o f the product. There are. however, some other specific requirements which
exist.
The computer must access the storage necessary to the retrieval of the sound files
and it must be able to play those files. This implies that the computer will have access to
large data storage devices such as additional internal hard drives. CD ROM or other
devices (see below). Additionally, or in place o f these, the computer should be network
attachable, assuming that the network has sufficient speed through which to send the
sound files. Obviously, the com puter must be able to "play" sound files. The com puters
processing and bus speeds along with memory size and configuration also impact the
satisfaction o f these requirements.
At a minimum, the computer must be network capable, if needed, have a sound
card capable o f both wave and mpeg sound file playback, have internal data storage
sufficient for the books being read and have sufficient speed for "reasonable” access and
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playback o f the sound files. It would seem certain that the most current Pentium MMX
based technology can achieve these goals and while these computers are available, they are
costly. Developmental programs and students in community colleges often do not have
access to this level of power. Therefore, the above mentioned investigation into the
minimum computer platform was particularly important, especially for institutions that try
to extend the longevity of their computers by finding specific uses for older equipment.
However, given the ancillary equipment which is required, i.e. CD ROM. sound, network
connection, etc., it is doubtful that the older machines (486) will be properly equipped or
could be economically upgraded.

Software
Software is typically divided into several subgroups: system, language translation
and applications (Parsons & Oja, 1996). For the purpose o f this section, the first two are
discussed here and the third, the interface application, is discussed below as part of the
processing activities. Given the hardware discussions above and the use o f the 486 and
Pentium platforms, the system software must be selected to support the identified
computers. While it is technically possible to create new system software, there would
seem to be little advantage in doing so, given the existing choices and such a project if
beyond this dissertation. O f issue here is the need to meet many o f the same design criteria
discussed in the above subsection, primarily ease o f use, widest availability, adaptability to
the future, access to external storage sources, communication links, the production of
sound, and speed.
The Windows operating environment is the obvious choice. The selection then
becomes a selection of version number, i.e. Windows 3.11, 95 or 98. For several reasons
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Windows 95 appeared to be the best choice. Windows 3.11, while available on many 486
computers, is not used on Pentiums. By computer standards, it is an old program and most
likely would not function with the newer programming requirements. Windows 98 is
available and widely used. It presents, however, a significant burden on weaker computers
and its use as the only system may preclude the use o f some o f the 486 computers
mentioned above, especially those with limited memory configurations. Using the
Windows 95 version as the system o f choice will enable the interface to run on both of the
platforms mentioned. Additionally and with proper development, an interface created for
the Windows 95 environment will likely run in the Window 98 environment. Both o f these
last two issues were investigated during the development o f the interface.
The language in which to write the interface was an extremely important issue. The
choice o f language was driven by several factors, not the least o f which is the criteria for
the interface to "be simple to operate" and the criteria for the interface to "operate in
conjunction with its related files regardless of their location, either locally or externally" or
to "easily enable the creation of the related sound files and the adaptation o f the interface
to those files.” The complexity o f the interface (discussed below) required the existence of
certain features that were most easily approached via newer, object oriented programming
languages. However, these may have demanded greater storage due to their libraries.
Obviously, programming in certain languages requires either pre-existing knowledge of
the language or the development o f that knowledge. For these reasons, language selection
for the interface was one of experimentation and adaptation to the above requirements.
Visual Basic was selected and versions 4, 5 and 6 were used during the development of
the interface.
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Input Considerations
One of the most interesting challenges o f this interface centers upon the design
criteria that relate to the operational environment. While most com puter operations are
conducted in a "workstation" type of environment with the user sitting in front o f a
computer, one of the design criteria requires that the interface "enable, if desired,
operation at a distance of 15-20 feet from the computer workstation." This requirement
may be traced to the students’ use o f the books on tape cassette recorders in a variety o f
reading positions and in a portable scenario. An obvious solution to this problem would be
to simply limit the use and related activities to a portable computer. While this might be a
reasonable approach, it must be remembered that portable computers cost significantly
more than either the cassette recorders or desk-top types of computers. Additionally, since
it is likely that the students will be accessing (controlling) the com puter more often than
they do a cassette recorder (hopefully due to the added abilities) the portable com puter
cannot be simply placed on an adjacent table and accessed only occasionally. Neither is it
likely that it can be balanced on the reader’s lap in addition to the book being read.
There were other criteria that had direct impact upon these input considerations.
For reasons of extended use o f available equipment and operating abilities of the users, the
interface had to "be simple to operate" and "use commonly available and standard input
and output devices." These criteria limited application of several input devices that could
been considered in controlling this interface. The most common interfaces are the
keyboard and the mouse (Nickerson & Landauer, 1997). Others that could have been
considered include the joy sticks, touch screens, light pens, scanners and speech
recognition. These are available technologies. However, they are not "commonly"
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available. Additionally, the use o f many of them is precluded by another o f the design
criteria.
O f the input devices mentioned above, only two are not directly related to and
directly tied to the use o f the monitor and the graphical user interface (GUI). The GUI is a
common interface for today’s computers. However, it is exactly that - graphic. A design
criteria that directly impacts the use o f the GUI is the specification that the interface, "not
require significant use o f the computer monitor especially in the reading/auditing process."
This requirement limited the use o f the monitor for reasons o f student concentration and
focus. Potentially, this requirement limits the normal operation of the interface to the use
of non screen-based exchanges or commands.
O f the input devices mentioned above, only the keyboard and sound recognition do
not directly relate to the com puter monitor. As mentioned above, sound recognition is not
common as yet and presents numerous problems at this point (Newell & Gregor, 1997).
This left the keyboard as the principle input device for the interface. The keyboard is
commonly available and can be operated at a distance via infrared connection or extension
cables. Due to the price o f the infrared keyboard, less than $75. or the minimal costs of
extension cables, these are inexpensive alternatives to a portable computer.
The obvious remaining issue to input was that of knowing when and what to input.
The functional requirements of the interface, at the simplest and operational level are few.
The design criteria required that the interface "duplicate the function o f the cassette
recorder..." There are a finite number o f these commands or controls and they are
activated with little regard to order or sequences of actions. An operator o f a cassette
recorder simply presses one o f several keys and the cassette recorder responds. Obviously,
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visually disabled people have been using cassette recorders for years simply by pressing
the correct button and listening to the results, i.e. the sound o f the recording or the
operational sounds o f the activity such as the tape rewinding. The input activities o f this
interface are coordinated through audio clues, that can indicate the actions needed or
performed. Additionally, since there are a limited number o f commands involved, detailed
knowledge of the keyboard is not needed and all o f the actions are confined to a small
number o f adjacent keys. Additionally, these keys can possibly be covered with key caps
that may provide additional operation support to the user.
This is not a unique approach. Com puter interfaces for the visually impaired use
audio cues to help with computer navigation. In a review o f the Outspoken software for
visually disabled users. Edwards (1995) notes the use of a simple keyboard input device.
The keys in the device appeared to be arranged as if they were the "ten key" portion o f the
standard computer keyboard but with different functions. Using only these keys, the
operator could navigate the program as desired. Applying that concept to the actions
described resulted in combining all o f the necessary actions to a very small portion of the
keyboard. It was found that the standard keyboard could also be augmented with the use
of an additional and separate ten key pad that would minimize the size of the primary input
device, making it more useful when sitting in a chair.

Processing
The hardware and system software aspects of processing have been discussed
above. In this section, the specific "processing" actions of the interface i.e. the
programming requirements, are examined. These requirements include and directly relate
to many o f the criteria above for it is the program that ties everything together into a
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functional interface. For purposes of discussion, it should be beneficial to review the
program requirements at a very fundamental level, based upon the information above
before delving into more o f the specific criteria.
In considering the interface and its supporting program the following are apparent:
1.

It will operate on a Pentium or 486 (if possible) platform using Windows
95.

2.

It must be installed on the computers before use.

3.

It will use a keyboard and audio feedback for control during its primary
operations.

4.

It may use a keyboard, mouse and GUI for secondary operations, e.g.
configuration, setup and execution.

5.

It will provide functions analogous to a cassette player and audio CD
player using audio output as part of the controlling functions.

6.

It will access and present sound files that have been prepared and stored on
available media.

From the above six items, it may be noted that there are four major component
sections to the program: installation, primary operation, secondary operation and sound
file preparation considerations. While this forth component does not directly relate to the
use o f the interface it was the result of the design criteria that requires the interface to
"easily enable the creation o f the related sound files and the adaptation of the interface to
those files." Facilitating the integration of sound files, often created locally by volunteers
directly impacts the creation of spoken books for the remedial population. This should be
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made as easy to use as possible (Norman. 1993). Otherwise, there will be few books to
read with the interface.
The other operational aspects o f the program also presented "facilitation" issues
that had to be resolved in order to meet the criteria that the interface "be simple to
operate" and "operate on a standardized platform commonly available in educational
institutions". In trying to reproduce the portability o f the cassette tape and playback unit,
the interface had to be capable o f easy operation, potentially on several computers. This
meant that, the program needed to be capable of easy installation. The program needed to
be portable and self-contained to the point that if the computer can support sound and has
access to the required storage, the program could be easily installed and operated. To
achieve this end, the program could be loaded on all possibly used computers. However,
this is often not possible and presents the problem o f relating or directing the location of
the files to the program. The program could also be created in such a manner that it is
always distributed with the sound files but this impacts the size of the storage media
needed, and the complexity of the third issue, the ease o f creation and organization of the
related sound files. These issues were resolved during the development of the interface.
In order to function efficiently within the parameters mentioned above, various
aspects o f the program were divided into two groups, primary operations and secondary
operations. The secondary operations of the interface, initial setup and control operations,
required that certain choices be made by the user. These choices include the location of
the sound files for the particular text, the adjustment o f sound and various aspects o f the
help functions. These aspects o f the interface are typically only executed at the beginning
of the reading session, but they may be accessed at other times. For these secondary
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operations, the use o f the familiar Windows GUI was selected due to its familiarity and
ease o f use. Likewise, the functional aspects o f these operations were modeled after
similar actions found in other programs which operate in the Windows 95 operating
environment.
The primary functions of the interface, i.e. reading and listing to the text, are
controlled via a keyboard and audio feedback. Given the selected functions and history,
the obvious metaphor for this aspect of the interface would have been the cassette
recorder. Yet. the cassette recorder is a serial device. A more recently developed device
which could serve as a metaphor is the audio CD player. The audio CD player parallels the
cassette player in all functions but is also capable o f non-serial access to materials, i.e.
tracks. In this case, the tracks are correlated to the pages of the book. Computer
emulation of the controls o f both the cassette recorder and the CD player are already
common and may be found in numerous sound and video related programs. Using this
metaphor should build upon any pre-existing knowledge of similar storage mediums
(Neale & Carroll, 1997). Typically, on contem porary computers, this metaphor is GUI
based and does not require a "confirmation" action such as the use of the "Enter" key
which is normally used when working from the keyboard. To maintain the standard
keyboard entry sequence and control, the use of the Enter key will be necessary.
In addition to the standard cassette recorder functions, the interface had to "enable
speedy and accurate location o f any page o f the recorded text", "enable access to recorded
descriptions of non-text materials, i.e. graphics, tables, figures, etc. typically found on a
page o f text," and "be capable o f use with a majority of books, regardless o f publishers."
To accomplish these criteria, the program is able to locate any page number in any order.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

56

Both the full keyboard and the ten key version o f the keyboard mentioned above serves
this function and it requires that the files are stored based upon page numbers designations
or that the file designations are converted to page numbers. Since there are several
different numbering schemes, some potential problem existed with the correlation between
actual page number designations and possible filename requirements. For example, some
texts use a sequential numbering system from one though the end o f the book. Others
books use a chapter-based page number sequence such as 1-1. 1-2...2-1. 2-2. etc.
While these may be handled with the numbers and a hyphen, other systems o f
numbering may exist. Additionally, Roman numerals as found in the Preface are a concern.
Again referring to the issue of easy creation and use o f related sound files, the interface
had to provide some flexibility for accessing and playing the files created by various
adopters o f the program. For the sake o f consistency, a numbering convention was
established for use with the interface.
In order to duplicate the continuous nature of the cassette recorder, once a page
number is entered into the interface, the program automatically accesses each of the
following pages. Additionally, the program is capable o f "Pausing, Rewinding. Fast
Forwarding, and Stopping," all functions o f both the cassette recorder and audio CD
player. In addition to the rewind and fast forward functions for a given sound file, the
program is able to access non-sequentially, any other existing sound file. Each of these
various commands required specific programming and consideration during development.
While the heart o f the operation of the program centers upon the user's
manipulation and access, there were several other issues that were resolved during the
development process. Storage and playback o f sounds on the computer required
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significant consideration. While individual sound files could be quickly accessed, storage
demands were still high. Sound compression algorithms were found to be useful and
relatively easy to execute. Additionally, the newly developed process o f audio streaming
was examined as a potential answer to the storage problem (RealAudio. 1998). These
related technologies were quickly changing during the developmental process and
resolution o f these issues was very interesting and challenging.

O utput
Many o f the output issues have been mentioned above. The limitation in the use of
the GUI sharply curtailed the use of the computer monitor for the interface. The use of
sound as output needed to be applied in two different ways. First, audible control-related
sounds were needed to support the user in the operation o f the interface and then playback
o f pre-recorded files was required to produce the audio text. In both cases, the above
mentioned sound board was required as a component of the computer. The audible control
sounds could have been voice commands (synthesized speech) or they could have been
nonspeech audio cues that are appropriate to the action they represent (Mynatt & Edward.
1995). Speech commands, while functional, slowed the students use o f the interface and
several control sounds were selected for the program. There are many issues as noted in
the Processing subsection that also effected the output o f the sound o f the recorded files
and they have been discussed.
One of the issues o f sound output which has not been noted above is the choice of
the specific output device. Most sound equipped computers have speakers that could well
serve as the output device. However, given the extent and consistency o f sound, the use of
speakers in an environment where many computers are used simultaneously is not
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advisable. Likewise, for additional reasons o f privacy, another approach was needed.
Obviously, these issues could be addressed with the use of earphones. The use o f either
speakers or earphones with sufficient connecting cables enabled the interface to work at
the possible prescribed distances of 15 to 20 feet.
The use of either speakers or earphones depends upon the availability and proper
installation o f the sound card within the computer. Part of that installation typically creates
a volume control icon on the computer desk-top. The availability and use of that icon
precluded the necessity o f building volume control functions into the interface.
Additionally, many o f the available earphones have built-in volume controls as part of their
ear pieces or installed in the connecting cables. These may also be used to control the
volume

Storage
In considering the storage requirements for this interface, only random access
storage was addressed. While sequential data storage (tapes) exist, they have no
application to this interface since they would not fulfill the criteria that the interface
"enable speedy and accurate location of any page of the recorded text.”
The primary issues surrounding file storage, i.e. size, organization and speed, have
been mentioned in the various subsections above. As long as the files are located on a
physically connected device, the interface should be able to access them. Fundamentally,
the amount o f storage required for the use of the interface is directly related to the size of
the book and hence the number of sound files and their format (compression options and
sampling speeds). For very small books, minimal storage might be needed and
compression efforts could be minimized. For larger books, larger storage requirements and
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significant compression will be needed. These requirements can be met in many ways.
However, each of these created certain requirements that had to be addressed at the file
preparation and com puter platform level.
All o f the various random access devices enable the program to retrieve the stored
files in any order. This was a design requirement. The most common o f theses devices are
hard drives and CD ROM ’s. Both of these are typically available on more recently installed
computers. Depending upon the size o f the book these may or may not be sufficient. While
hard drives are common, older computers have smaller ones, typically less than 1 GB.
which would limit the size o f the book that could be stored. Newer computers have
significantly larger hard drives and the cost of hard drive storage has been dropping
steadily. It should be noted that books stored on a hard drive cannot easily be relocated to
another computer. An alternative to the permanently installed hard drive is the removable
hard drive and it is conceivable that books could be stored on specific removable hard
drives for use on one o f numerous computers. This might be very functional for a remedial
reading com puter laboratory for example. It did not, however, really address the
portability desired.
If significant compression could be achieved, the CD ROM represented a very
reasonable solution. Yet, it too is limited in size to about 680 Mbytes and therefore, even
with compression, some maximum number o f pages will be reached (Parsons & Oja.
1998). The advantage o f the CD ROM is portability, given the number o f computers with
CD ROM readers. Additionally, the low cost of production and high durability of the
medium makes CD ROM the ideal choice. If there is insufficient space, the files could be
potentially organized into logical groupings and stored on several disks. While only the
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immediately available files (perhaps a hundred pages) could be accessed directly, at least
all o f the files could be accessed reasonably quickly. In such an organization structure,
certain commonly accessed pages, such as the book’s table of contents or glossary, could
exist on each of the CD. Upon greater consideration, it was found that this approach
would not meet the applicable design criteria and the use of DVD (below) was proposed
as a typical solution. However, the development of the interface paralleled the recent and
broad acceptance o f the MP3 sound storage format. With the MP3 format, it is now
estimated that the audio files for about 300 to 400 pages o f text may be stored on one CD
ROM. This was a remarkable change in technology which had significant impact upon the
development of the interface.
Another approach to the storage o f these files is to store them all on a network
drive and to enable anyone reading the books the access to the files as needed. This
approach is particularly appropriate in an educational institution. However, students will
need access to the files whenever they want to read with the corresponding recordings.
This approach requires student access to the network from their homes or dormitories.
Additionally and depending upon the network, the file transfer speeds may have some
negative impact upon the access o f the files. While distance access to a network was not
investigated in the dissertation, the process was found to function well over the one
network that was available. The use o f the Internet in this regard is also a potential method
for the delivery of the sound files.
O f all o f the technologies available to date, the developing usage of DVD. Digital
Versatile (video) Disks was thought to be the most advantageous with respect to the
future storage requirements for this interface. Much like the CD ROM, DVD are
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developing as a relatively inexpensive medium which will enable storage and portability of
significant amounts o f data. DVD readers are now available on newer com puters and may
be retrofitted to many existing computers. DVD disks can store 4.7 GB o f data, or
roughly seven times the storage o f one CD (Parsons & Oja, 1998). As this technology
develops, it may become the perfect storage medium for sound files of extremely long
books or collections o f books such as an encyclopedia. However, given the recent
advances in compression noted above and the costs associated with DVD. this medium
has not been selected for the normal operation o f the interface.

Conclusions
The basic concept and the need for an interface between printed material and the
computer for the reading disabled college student is supported by this review o f literature.
The use o f the printed form of random-access. i.e. a book, tied to the com puter s randomaccess ability, releases the student from the serial nature of audio tapes. Additionally, the
value of the reading and auding aspects provided in the books on tape paradigm and the
other computercentric studies mentioned should be preserved. The technology exists to
minimize the difficulty associated with locating and listening to associated materials and
this should increase the reading disabled student’s enthusiasm for learning and support the
metacognitive activities. Potentially, this will also result in improved interest and
comprehension due to the greater ease of learning.
This interface depends upon technology that has only recently been made
commonly available. The use o f this technology to meet the needs o f the subject
population reflects the desire to support the learning disabled student in an efficient
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manner and in a way that has not been used before. The interface represents a new use o f
new technology to improve an older, well established learning methodology: books on
tape. Additionally, as with other accommodations and designs to support the disabled, this
interface may possibly be adopted to other populations.
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Chapter III
Methodology

Introduction
The creation o f the interface for this dissertation followed a logical developmental
process which reflected the five phases noted in Rubin (1994). This process also followed
the user-centered design (UCD) model suggested by both Gould (1988/1995) and Rubin
(1994). The developmental process consisted o f the three major steps noted below which
comprised Rubin’s five phases:
1.

Step 1 - Establishing the Design Criteria
( Phase I - Needs Analysis and Phase 2 - Requirements Specifications.)

2.

Step 2 - Prototype Design and Construction
(Phase 3 - Conceptual Design and Phase 4 - Prototype, Development
and Test)

3.

Step 3 - Final design, Construction, and Alpha Testing
(Phase 5 - Product Evaluation)

The Design Criteria for the interface were established based upon the usability of
the present technology, i.e. books on tape, combined with improvements to that process as
identified by members o f the subject population and related educators, i.e. the users who
comprise the Interface Committee. Upon the creation of the Design Criteria, a limited,
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simulation prototype o f the interface was developed. Following a review o f this prototype,
an operational prototype interface was designed and created. To help demonstrate the
feasibility of the design approach, portions o f a text were read, recorded and adopted to
the interface. The prototype and prepared text were then subjected to usability
evaluations. Based upon these evaluations, continued input from the potential users and
the Interface Committee, this prototype was refined. The prototype was developed into a
functional interface and Alpha tested. At that point in the development, additional
modifications which were the result o f the information gathered during Alpha testing were
integrated into the design as possible and the design finalized. The material presented
below describes these activities in detail. Their results are presented in Chapter IV.

Step 1 - Establishing the Design Criteria
The development o f the interface was intended to reflect the greatest needs o f its
users, adult remedial readers. These users present unusual requirements which have been
previously described and which are not limited to their reading remediation. The issues of
computer use by dyslexics which were raised by Clark (1995) combined with the structure
and mechanics o f the current books on tape process and potential educational aspects of
the new interface had direct impact upon the ultimate design and use o f the interface.
Hence, the design o f the interface needed to reflect both the requirements o f the users and
the involved remedial reading educators.
To represent these two groups, the educators and the remedial readers, a
committee, the Interface Committee, was established to guide the interface development
process. That committee consisted o f two educators who routinely work in reading
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remediation, a science teacher who is also dyslexic, a dyslexic student and a computer
technology teacher who routinely teaches students with reading problems. The Interface
Committee s primary function was to assure that the resulting interface meets the needs of
the subject population. The committee monitored, reviewed, advised and made decisions
which guided the developmental process.
The initial investigations into the use of books on tape process were begun in a
project for a course at Nova Southeastern University. In that work some initial
fundamental design characteristics were established and three applications o f technology
to developing an interface between the printed books and the computer were considered.
The design activities for this interface began by reviewing that earlier work to confirm
and/or modify those initial fundamental interface design characteristics.
In order to begin developing the design specifications, and in keeping with the
fundamental questions proposed in Chapter I. the strengths and weakness o f the books on
tape processes had to be determined. To determine the usability of the current process,
books on tape, an informal, empirical study which centered upon observations of the
actual readers was conducted. The users were selected from the participating colleges and
provided with a sequence of tasks, i.e. specific reading activities, to be perform in a
defined period o f time. The “thinking aloud" technique shown to be effective by Nielsen
(1994) was used during the evaluation period. To achieve the greatest efficiencies from
the activities, three representative users were selected for the evaluation. Nielsen (1992)
notes that the use o f three subjects in this form of evaluation will effectively locate most of
the problems of an interface which would be found by a significantly larger group.
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In preparing for the evaluations, various forms as described below and enclosed in
the Appendix A were created. The selected students were contacted and agreed upon
scheduling was arranged. The students were requested to bring certain items which were
needed for the evaluations including their text, recorder and tapes. In conducting these
usability evaluations, the students were interviewed in a setting of their choice, a study
area, living room or office. Each area was well lit and environmentally comfortable. The
students were then briefed about the intent o f the study, and asked to sign the Statement
o f Informed Consent form. After some background discussions as noted in the
Background Questions form, the students prepared their reading materials, i.e. equipment,
tape and text, and began to read.
Since there is no prescribed way or order in which books on tape are used, the
students were observed for a short period o f time and then asked to complete the various
tasks as noted on the Task List. In some cases, the tasks were naturally flowing activities
associated with the students’ reading practices. In other cases, the students were requested
to perform the specific activities. The students were asked to describe their activities and
their thoughts regarding the books on tape process.
Each of the evaluation sessions was videotaped. The observer’s notes and the
video tapes were then used to provide the final results and summaries o f the evaluations.
These results provided input to the developmental process which identified the strengths
and weaknesses of the books on tape process at the user level. The findings of these
evaluations were summarized and brought to the above mentioned Interface Committee
for discussion. Through these discussions, the Requirements Specifications were
developed. These specifications represented the thoughts of the committee members and
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include some design issues which were not raised by the usability evaluations alone. These
specifications formed the basis of the Design Criteria which ultimately became the
beginning document from which the Prototype Design and Development phase o f the
dissertation flowed.
To create the Design Criteria, each o f the Requirement Specifications was
reviewed for a variety of design considerations. An intermediary list, the Group Ranking
o f Requirements Specifications, was created by the Interface Committee. This ranking
rated each of the Requirements Specifications into one o f three levels of importance
relative to the overall interface design. The final Design Criteria were derived from the
Group Ranking o f Requirements Specifications.

Step 2 - Prototype Design and Construction
The objective of this portion o f the developmental plan was to create a simulation
prototype (Rubin. 1994) of the interface which would have limited functions and then to
develop an operational prototype. To achieve this objective, the design criteria were
reviewed, thoroughly understood and developed into design specific operational
specifications upon which the simulation prototype and then the final interface prototype
could be built. The purpose of the simulation prototype was to demonstrate that, at least
from a technical perspective, the development o f the interface was achievable. Further, it
provided an indication of a potential look and feel for the final interface.
It was anticipated that the activities up to but not including the creation of the
simulation prototype would be completed by the author and the Interface Committee and
that the programming necessary to the interface would be developed by others with
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greater expertise. These programming efforts were initiated at this point in the process and
were provided by a co-worker, Mr. Jerry Schubert. Mr. Schubert regularly teaches
programming at Carroll Community College and was very interested in the potential
impact that the interface upon the students at the college and elsewhere.
The completed simulation prototype was shown to and discussed with the
Interface Committee. The committee agreed that the approach presented conformed with
the Design Criteria and the refinement o f the design continued. As the prototype
developed, its capabilities were increased until it represented the anticipated final product.
Where questions or complications develop between the design criteria and the continued
development o f the prototype, members o f the Interface Committee was asked to make
decisions and adjustments as they deem appropriate and reasonable in order to achieve the
greatest effectiveness of the interface.
As part of the development o f the prototype, a sample book was selected and
sections o f the book were recorded for use with the interface. Several readers were asked
to assist in the creation of the spoken text for this trial text. While much o f the
reading/recording activities were similar to the local books on tape creation process, the
use o f the computer in the process was not. Therefore, these readers had to be prepared to
deal with these variations and some training was required. This training was developed
and provided to the readers so that they could prepare the segments of recorded text.
When the interface prototype and the sample text were ready, they were
demonstrated to the Interface Committee and then used by several remedial readers as part
o f a second usability study, the Prototype Usability study. This study was designed to
reflect the tasks associated with the prototype and it conformed to the same approach
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taken with the books on tape usability evaluation. Documentation for these activities was
prepared. However, training issues in the use o f the prototype were included as part of
these usability evaluation activities. Many o f the tasks for this evaluation paralleled those
of the previous usability evaluation from which the strengths and weaknesses o f the books
on tape process were determined. New tasks were added to reflect the additional
capabilities which had been enabled through the new interface. (See Appendix B)
The results of this second usability study determined the direction o f the continued
development o f the interface. These results were summarized and presented to the
Interface Committee for their continued consideration and guidance and are included in
Chapter IV. Based upon the results and related discussion, a determination was made as to
the satisfaction of the various design criteria and additional modification to the interface
were noted. The completion o f these activities marked the end of the prototype"s
development.

Step 3 - Final Design and Alpha Testing
The primary objective o f this portion of the dissertation was to formalize and
complete the interface to the level that it is ready for Beta testing and eventual use. The
issues noted above resulting from the prototype usability evaluations were considered and
resolved in conjunction with the Interface Committee. The design as established at this
point, with only slight future modifications, was considered as the final design. Any
significant changes which might be identified in the remaining portion o f the interface s
development were noted and accumulated as a list o f criteria for the next version o f the
interface. Minor changes which were identified were corrected where possible.
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To comply with the above final design changes, additional programming was
required. Similarly, user documentation which was developed for the prototype was
updated in preparation for the Alpha testing. These activities were directed at correcting
any and all previously noted issues. Additionally, greater documentation was developed
for the individuals who would be creating the recorded files. The number of recordings for
the text used in the prototype evaluation were expanded. Everything was as perfected as
possible prior to the Alpha tests.
The Alpha tests were conducted. They reflected the same approach as the second
usability evaluations and incorporated most o f the same tasks. Documentation for this
evaluation was created and included the completed user interface documentation and
instructions. The subjects selected for this evaluation had not participated in any o f the
previous prototype evaluations and had no prior knowledge o f the interface. Their use of
the interface was representative of the identified population. The subjects were given the
necessary training to use the interface and then evaluated as they use it to read the
prepared text.
When the Alpha tests were completed, the observations were summarized and as
before, presented to and discussed with the Interface Committee. Minor concerns resulting
from various details which have been noted during this evaluation process were corrected
and the design and documentation modified to reflect the changes as necessary. Larger
issues which were identified were noted as above and added to the criteria for the next
version o f the interface. When these minor details were resolved, the development process
ended. This completion was confirmed by the Internet Committee. The final interface
prototype and documentation produced was the culmination of these activities.
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Deliverables
The completion o f the development of the interface resulted in the items which
have been submitted as part o f the Chapter IV and the Appendices of the dissertation.
These items represent the "deliverables" of the completed developmental process and
include the following:
1. The Requirements Specifications
2. The Design Criteria
3. The final working prototype interface
4. The Instructors Resource Guide for Books With Computers (prepared as an
example of the use o f the interface)
5. A Listener’s Guide to Using Books With Computers
6. The recordings created for the above prepared guide
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Chapter IV
Results

Introduction
Given the intent and specific questions which were to be addressed in this
dissertation, it was decided that a three phased approach was needed which would support
the developmental process o f the interface. The first phase resulted in the creation o f the
Design Criteria presented below. The second and third phases consisted of the activities
related to the prototype design, and construction and those related to the final design and
alpha testing of the interface respectively. The methodologies for these activities have
been presented in Chapter III and their results are noted below.

Step I - Establishing the Design Criteria
As noted in Chapter III. the creation o f the design criteria was a linear process
which involved the Interface Committee, users of books on tape and the author. The
results of the usability analysis of the books on tape process were summarized and
presented to the Interface Committee for consideration and comments (See Appendix A).
The thoughts and comments from that committee were then incorporated into a group
ranking of the requirements and eventually into the final Design Criteria. These were
combined with the specifications rationale and technical concerns and are presented below.
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The requirements were then analyzed and compiled into the design criteria that are listed
at the end o f this subsection.

Requirem ent Specifications and Group Ranking
User evaluations including observations and discussions with the sampling of
students were summarized and distilled into a list o f requirements for the interface, the
Requirements Specifications. This list was discussed with the Interface Committee and
ranked into three levels of importance: H-high relative level o f importance, M-median
relative level o f importance and L-low relative level o f importance. As provided below, the
list includes a short rationale for each of the specific requirements and summary o f the
related technical considerations noted during these early discussions.
Requirements Specifications:
1.

The new interface must be usable in an inconspicuous manner. (M)
Rationale: Students reported being self-conscious about their

accommodations and about the use o f books on tape (BOT) in public. They prefer
the use o f small portable tape players in such cases which blend with other similar
looking devices often used by other students who listen to music while studying.
Technical Considerations: The interface should appear like a "normal"
program if operated on a computer in a public setting. Further, it could be
operated from a portable computer with earphones and with a common
input/control device neither of which would appear conspicuous.
2.

The new interface must not require that the student be sitting directly in

front o f the computer. (H)
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Rationale: Students reported using BOT in settings other than sitting at a
desk or table, i.e. sitting on a bed, couch or easy chair. Reading is commonly done
in many locations by most people. Flexibility of the interface and hardware should
encourage its use.
Technical Considerations: This presents a major problem since it requires
that the monitor plays a minor, if any role in the program. Likewise, the use o f
graphics must be minimized. Use o f the interface in a "distant" configuration is
primarily for the private setting and therefore, longer cables will enable both
earphones and the input device to work. Infrared communications between the
keyboard and the com puter could be used. However, this may increase the costs
and should not be depended upon in this design.
3.

The new interface must be portable enough to enable its use on several

similar computers. (H)
Rationale: Students reported using BOT at home and in different school
locations and on different players.
Technical Considerations: The interface should not depend upon a unique
device or supporting software configuration. It should use commonly available
components and supporting software. Software for the interface should, in the best
case, not require pre-loading if possible.
4.

The new interface must provide audible feedback of controls and activities

selected. (M)
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Rationale: Commercial BOT use beeps at fast speeds only. Locally
prepared tapes do not have any indication. Different sounds for different activities
might also be beneficial.
Technical Considerations: This may complicate the interface/program's
design and operation and it could increase size of program. Perhaps it should be a
"‘selectable” feature.
5.

The new interface must provide for faster or slower than normal playback

speeds. (L)
Rationale: Variable speeds (“chipmunk” effect) are enabled with
commercial BOT in the forward direction and they required special tape playback
units. Variable speeds are not typically available with locally prepared tapes.
Students reported using this feature to increase the listening speeds of slow
readers' voices. However, the students reported using this function primarily to
advance through descriptions of non-text items such as tables, diagrams and
photographs.
Technical Considerations: This may complicate the interface/program's
design and operation. It could increase the size of program and will have to be a
user controllable feature. Given the lack of this feature in the locally produced
tapes and the items below regarding playback and fast forward control, this issue
will need serious consideration.
6.

The new interface must be usable with earphones or speakers. (H)
Rationale: Students reported using both earphones and speakers with BOT.

depending upon their environment.
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Technical Considerations: This will require access to the earphone and/or
speaker jacks o f the computer’s sound board. Likewise, volume control is required.
These are computer specific issues. However, the use of earphones with built in
volume control will be beneficial especially in light of item 2 above.
7.

The new interface must enable flexible reading order, i.e. any page in any

order. (H)
Rationale: BOT process is totally serial, i.e. one page after another.
Sometimes BOT are prepared in an order reflecting an instructor’s syllabus, i.e.
chapters out o f order which is helpful to the student. However, the lack of the
ability to move easily to any page o f the book, in any order was reported by the
students as one o f the most significant impediments to their use o f BOT.
Technical Considerations: This criteria requires that sound for the entire
document (book) be stored in one place. It also requires that a page-based
organization o f files be maintained as a control for accessing the data. This
requirement may create problems with directories and subdirectories, and access.
File size should reflect a balance between an acceptable level o f fidelity and storage
requirements (compression) to enable the needed, centralized storage
8.

The new interface must use a common format for operation and

storage.(H)
Rationale: Commercial BOT will not play in standard tape playback units.
This causes added expense. Additionally, students reported a certain amount of
frustration in trying to locate specific recorded segments of the commercially
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prepared tapes as they tend to be very long due to their half-speed, single-track
format. Ease of use is directly tied to successful use and a common format will
greatly enable the student’s ease of use.
Technical Considerations: The format o f the files, storage media and
access must be common to achieve this specification.
9.

The new interface must be simple to operate. (H)
Rationale: BOT is as simple as operating a cassette recorder. Students

reported no problems in operating the cassette recorders except when trying to
locate materials elsewhere on a tape or on another tape.
Technical Considerations: The interface should be instinctive to operate
and control. It should not be dependent upon the monitor for most of the operation
as noted above. The interface should provide some instructions to the user for
specific operations.
10.

The new interface must enable easy location o f any page. (H)
Rationale: Students reported that finding a recorded page quickly is a

problem. The greater the “distance” between the current page and the desired page
on a tape, the greater the problem reported. Students reported that they rarely
move to other portions o f the book to access the corresponding recordings.
Technical Considerations: This is fundamentally the same as item 7 above.
11.

The new interface must enable short “standardized” periods of back-up in

order to replay material. (H)
Rationale: BOT can back-up with a quick push o f the Rewind button. The
resulting problem noted by the students is that the “period” (distance) o f back-up
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is inconsistent and students have difficulty locating the new reading or starting
point. Students reported that they seldom use this feature due to this difficulty.
Technical Considerations: This requires a method to locate, back up and
repeat a portion o f a previously heard section of the voice file. While moving to a
previous page will reflect the same methodology as locating any page (Item 7).
locating a segment of previously read material within one page will be a challenge.
12.

The new interface must enable short periods o f advancement in order to

jump over material. (H)
Rationale: BOT can fast forward with a quick push of the Fast-Forward
button. The resulting problem reported by the students is that the "period"
(distance) o f fast forward is inconsistent and students have difficulty locating the
new reading or starting point. Students report that they seldom use this feature due
to this difficulty.
Technical Considerations: This requires a method to locate and jump
forward to a portion of the voice file which has not been heard. This is
fundamentally the same as Item 11 but in the opposite direction.
13.

The new interface must provide for easy pausing. (H)
Rationale: Most tape playback units have a Pause button. Students report

that they often use it to temporarily stop the tape so that they can make notes, etc.
It is an important, simple to use operation.
Technical Considerations: This criteria requires that a presenting (playing)
voice file be terminated and the current position in the sound file be held constant
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until such time as the user wishes to continue listening to the recording. This is a
common feature for playing sounds on a computer via a GUI. It may prove more
difficult to achieve via the keyboard.
14.

The new interface must be simplistic enough to enable the creation o f these

books locally. (H)
Rationale: Students reported needing locally prepared BOT which are often
made by other students, their instructors, or by other volunteers who are
coordinated for this effort by the involved institutions. Costs and simplicity o f
preparation must be kept at a minimum level to support these local functions.
Additionally, students reported that these recordings are often mediocre at best.
Technical Considerations: At a minimum, this criteria requires the use o f
files created via recording technology that easily produces reasonable quality
output. Additionally, it requires that minimal if any "programming" is required on
the part of the creators o f locally produced recordings. The integration of the
interface/program with the recordings (sound files) that are created with other
software should be maintained as a very simple procedure. Compression of these
files may impact this desired simplicity.
15.

The new interface must segregate graphics and related "non-text” items

(photographs, charts, diagrams) for separate playback. (H)
Rationale: Students reported minimal interest in the present types of
"descriptions” of these non-text items on the BOT. Since they can see, the students
report routinely jumping over them or ignoring them. The students note that the
book usually explains and references these items within the text and hence, the
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descriptions are redundant and often provide no content, only descriptions.
Segregating these items from the text can still make them available to the student
who wants to listen to the recorded descriptions and eliminates the awkward
“jumping” reported. Further, since these are to be segregated, the process enables
the possibility o f adding content to the descriptions during other recording
sessions, potentially performed by content experts.
Technical Considerations: This requires that a method o f file organization
be established which will enable a subset of a page, the graphics, photographs,
tables and diagrams, etc., to be stored, retrieved, and presented on demand by the
user. This will obviously complicate the file naming and storage conventions used.
16.

The new interface must enable reading in a continuous manner. (H)
Rationale: BOT reproduces the voice o f the reader in a continuous.

relatively uninterrupted manner. This is the normal method of operation reported
by the students.
Technical Considerations: This criteria requires that the interface will be
able to locate the next page in a sequence of pages or, failing this, enable the user
to select a new page. The file naming conventions will have to address this as will
the program itself.
17.

The new interface must not require involvement o f the publisher (H)
Rationale: BOT does not involve the publisher in the process except for

copyright permission. To enable broad use of the interface, this separation should
be maintained.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

81

Technical Considerations: This specification requires that the interface
enables a transparent method o f linking and organizing the sound files relative to
the book. It must be independent of the publisher’s document, yet provide
sufficient flexibility to adequately support most books or to provide some user
level organization and control18.

The new interface must have sound quality sufficient for clear
understanding (H)

Rationale: Students reported that sound quality varies, especially if the BOT were
made in a non-commercial environment (See Item 14). Quality, while a relative
term, should imply at a minimum, AM radio quality or better.
Technical Considerations: While this interface is not used to create the
sound files accessed during the students reading activities, it determines which
types o f files may be played. Hence, it is a controlling consideration. It therefore
requires that a balance between sound quality and file size be established and used
as a recommended standard. It should help assure that these files may be easily
made. Files which are too large will complicate the storage issues addressed above.
The fidelity o f well made, locally produced recordings or AM radio level (8 kHz)
digital reproduction should be held as the minimum level of quality for use w'ith the
interface.

Final Design Criteria
The final Design Criteria for the interface are the result of the compilation of the
above requirements. Related requirements were combined as appropriate into three
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aspects of the interface which reflect the original books on tape process, the desired
increased functionality o f the interface, and anticipated developments in technology.
To most closely reproduce the portability and flexibility o f the books on tape
process, to minimize the complexity of operation, and to parallel the operations o f the
cassette recorders used in the books on tape process, the interface shall:
1.

Operate on a standardized platform commonly available in educational
institutions, libraries and homes.

2.

Use commonly available and standard input and output devices.

3.

Enable, if desired, operation at a distance of 15 - 20 feet from the computer
workstation.

4.

Not require significant use of the computer monitor especially in the
reading/auditing process.

5.

Be simple to operate.

6.

Duplicate the functions of the cassette recorder, i.e. Play. Stop. Pause. Fast
Forward. Rewind, and possibly, variable speed playback.

To achieve greater flexibility in the listening and learning process, the interface
shall:
1.

Enable speedy and accurate location o f any page o f the recorded text.

2.

Be capable o f use with a majority o f books, regardless of publishers.

3.

Enable separate access to recorded descriptions o f non-text materials, i.e.
graphics, tables, figures, etc. typically found on a page of text.
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To enable the greatest use o f the interface and assuming proper copyright issues,
the interface shall:
1.

Operate in conjunction with its related files regardless o f their location,
either locally o r externally.

2.

Support the use of technology to easily enable the creation o f the related
sounds files and the adaptation o f the interface to those files.

3.

Recognize and function with upcoming storage and access technologies
which may impact the continued use o f the interface.

Step 2 - Prototype Design and Construction

Prototype Simulation
To begin this phase, a simulated version o f the prototype was created for
presentation to the Interface committee. The purpose o f this simulation was to
demonstrate that the major aspects o f the Design Criteria could be realistically met prior
to the expenditure o f significant time and effort. The simulation prototype was created
based upon the use o f the standard computer keyboard, about twenty pages o f recorded
text, and a program to access the sound files using specific keys, primarily the number
keys. When presented to the Interface Committee, this prototype successfully
demonstrated the following:
1.

That sound recordings of the read text could be easily created and stored.

2.

That the program could quickly access and play sound files in any order.

3.

That the selection o f a file could be directly correlated to the page number
o f the book.
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4.

That the normal sequence o f reading, i.e. from one page to the next, could
be implemented as an autom atic feature.

5.

That the normal sequence o f page by page presentation could be
interrupted in order to listen to another page, out o f sequence.

6.

That the controls necessary to the interface would require minimal
manipulation and could be used without actively viewing the monitor.

7.

That the interface did not have to be graphical in nature in order to be both
functional and useful.

8.

That the interface could operate on a commonly available PC platform, i.e.
a multi-media computer using Windows 95.

Prototype Development
With the success o f the simulation, the Interface Committee recommended that
work continue on the full prototype. G reater program details were developed and the
interface prototype was created, concentrating upon the interface s usability issues. In
order to focus on the usability issues, it was agreed that the prototype would use the same
sound file format (.wav) as used in the simulation. This decision was based upon the fact
that issues related to sound compression and format were not under the user's control and
hence were not part o f the usability issues. As a result, the decision increased the speed o f
development and provided additional time for greater experimentation with some o f the
more recently developed sound compression techniques particularly RealAudio and MP3.
The prototype was completed and it was initially able to address all but one o f the
Design Criteria noted above. The interface could not reproduce the variable forward speed
capability of the commercial books on tape for the blind, a process that requires
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specialized cassette players. The ability to play a digital sound file at variable speeds, while
possible, was not simplistic from either a programmer or user's point of view. To help
resolve this concern, discussions were held with committee members and with students
who assisted in the books on tape usability study above. It was determined that the
fundamental purpose for this feature was to speed-up the process of moving through the
document, primarily to avoid listening to "descriptions" of non-text materials such as the
graphics, tables, charts, and references.
This issue o f the avoidance of descriptions o f ancillary materials was not new and
it was the primary reason that the design criteria includes the requirement that the
interface will "Enable access to recorded descriptions of non-text materials..." as separate
items. Since this specific criteria had been met, it was decided that interface design needed
to address only the remaining use of the variable forward speed design criteria, i.e. to
move the reader ahead through a portion of text. Recognizing that the user could jump to
any page directly, programming for the prototype was expanded to include the ability for
the user to jump forward in quarter page increments within one particular page using the
plus key (+). Additionally, the interface was also programmed to jump backward in
quarter page increments using the minus (-) key, a process that was thought to be
potentially valuable and not easily accomplished using a cassette player.

Prototype Usability Evaluations
When the programming was completed, the interface was presented to three
potential users and a usability evaluations performed. Two o f the users had participated in
the first evaluation which was directed at the use o f books on tape and consequently had
certain, reasonable expectations for the interface. The third user was new to the project
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and had no prior hands-on knowledge o f books on tape, and no related expectations. The
studies were conducted using the same procedures as used for the user evaluations of
books on tape with the obvious substitution o f the computer for this interface. They were
conducted in similar locations, under similar conditions, and the tasks paralleled many of
those provided for the evaluation o f books on tape. (Examples of the documentation used
in these evaluations and the summary results o f those evaluations are provided in the
Appendix B.)
The usability evaluations o f the prototype interface resulted in some suggestions
and the identification some concerns. These were addressed and a summary o f the
suggestions, concerns, and the resulting actions are noted below.
1.

Suggestion and Concern: For reasons of storage and ease o f preparation,
the interface should support two or more different sound types in the same
program.
Action Taken: The program will accept both .Wav files and .Mp3 files.

2.

Suggestion and Concern: A title for the program is needed and it should
appear at top o f window.
Action Taken: The title would be added to the window when it was agreed
upon.

3.

Suggestion and Concern: If possible, a larger mouse arrow might be
helpful.
Action Taken: This issue was a part o f some initial concern focused on
using the interface at a significant distance from the com puter monitor.
Once the keyboard was firmly established as the main input device the
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problem was resolved. The arrow cursor was found to be satisfactory for
activating the program, identifying the disk and directory, opening the first
file and in terminating the program.
4.

Suggestion and Concern: A different color screen is needed to increase
contrast and readability at a distance. Perhaps a light blue, green or yellow
color could be used with black letters.
Action Taken: The screen color was changed to increase the contrast.

5.

Suggestion and Concern: The text box and numbers should be much larger
in order to increase readability from a distance.
Action Taken: Both the text box and the letters and numbers that appear in
the text box have been increased substantially.

6.

Suggestion and Concern: Some basic directions are needed on screen.
Perhaps within the text box initially and/or normally displayed as an option.
Additionally, a “Help” file should display when requested.
Action Taken: Help now exists both on the screen, in the from of a
summary o f commands and in the Help menu as a text file that may be read
from the program at any time.

7.

Suggestion and Concern: B etter sound feedback is needed.
Action Taken: The following methods of audio feedback have been
installed in the program:
At the end o f page - The page number of each page is announced as the
first part o f the recording. Since the recording o f the next page is
automatically executed, the announced page number will alert the
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user that the first page in the sequence is ended and the next page
has begun.
When using the "pause" and “continue” actions - The spoken words stop
with the Pause. When the user Continues, the playback continues.
What was needed was not another sound at the beginning and end
o f the pause. What was needed was some method to assure the user
that the program had indeed been "Paused". Since this condition is
a relatively continual state, a simple single sound would not help. A
visual clue was needed. (See item 8 below.)
At the end of an Ancillary Materials page - A sound has been added to
indicate that the recording for the Ancillary Materials has ended.
Likewise, a text message displays requesting the entry of an page
number.
When no file is found - A sound has been added to indicate that the
command has been accepted, executed, and aborted because no
corresponding file was found. Additionally, a text message displays
requesting the entry o f a page number.
When using the + and - (a technique used in the earlier prototype) - This
process required major changes for several reasons as noted below
and was abandoned. Therefore, additional sounds were not
necessary.
When executing larger jumps - Same as above
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8.

Suggestion and Concern: To enable easier viewing at a distance and as a
reminder to the user when needed, the program should change screen color
or at least the background color in the Text box should change when the
“Pause” command is used. It should be reset to normal on the execution of
the “Continue” command.
Action Taken: The program was modified to change the and reset the color
o f the entire window when the Pause and Continue commands were used.

9.

Suggestion and Concern: A selection option might be useful to enable
students to control the o f action at the end of the page. i.e. either continue
on to the next page automatically or to beep and wait for a required Enter
to move to the next page.
Action Taken: This was discussed from several points of view and it was
decided to delay it until a later version, pending greater input from other
educators as to the instructional advantage of the option. From the
students' perspective, it did not seem warranted.

10.

Suggestion and Concern: A backspace/erase would be useful.
Action Taken: The Backspace of the standard keyboard serves this
function. However, it is not available on the numeric key pads suggested.
Another key or key combination was not programmed for this function due
to the added increase in the complexity o f using the interface. Additionally,
the numeric keypad has a Delete key which can serve this function. But to
use it, first the Num Lock key must be activated and the cursor moved.
This is a three step activity and should not be encouraged. It was felt that
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the worst thing that can happen from an error is that the program will
either find the wrong file or no file. In either case, the student can simply
enter it again, a sequence that is faster than using the Delete key sequence
described above.
11.

Suggestion and Concern: The +/- and ++/-- functions used for reading
position movement throughout an existing page need significant review and
modification due to the following observed issues:
The commands did not always "‘appear” to function, most likely due to the
end of page and a request for a double jump.
The user needs to receive re-enforcement if the command was not executed
as is the case when he or she is too close to the end or beginning of
the page or due to a potential malfunction.
A bigger “jump” is needed. The small increments are very usable once the
“pace” of the reader is felt. But. given the lack of the availability of
the “chipmunk” effect, the reader needs to get further "down" the
page faster as he scans ahead.
The inserted pause before the voice begins reading is beneficial. Perhaps it
may be selectable to deal with different environments.
Action Taken: The commands used were replaced with a totally different
approach prior to the final design.
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12.

Suggestion and Concern: Some of the conventional "Widows 95” tools
need to be added to the tool bar.
Action Taken: The following options were added to the program:
File
Open - for path and File selection
Exit - to end the program
Help
On-screen commands - activates an abbreviated set of on-screen
program commands
Help text File - presents a written set o f operating instructions
About - provides program information and copyright notice

13.

Suggestion and Concern: To minimize the steps needed to hear the
Ancillary Material o f the current page, it should only be necessary to input
the asterisk (*). The use of the asterisk, page number and Enter to begin
listening to Ancillary Material on another page should be continued as
programmed.
Action Taken: This change was made to the program.

Step 3 - Final Interface Design, Construction and Alpha Testing
The results o f the prototype evaluations, noted above, provided the starting point
for this Final phase o f the project. Additionally, there were two other concerns that needed
to be addressed. First, as noted in the prototype development activities above, resolution
was needed as to which sound File compression and storage techniques should be used.
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Second, some members o f the Interface Committee felt that additional work was
necessary to provide an instructional resource manual to enable teachers to understand
how to adopt a book to the computer and the interface, and how to create the voice files
necessary to the use o f the interface.
These additional activities as well as the modifications to the interface noted above
were completed in this final phase o f the dissertation. During this phase, the name of the
program was finalized as Books With Computers (BWC). While Books On Computers
had been informally used, it had become increasingly apparent from discussions with the
subjects and with other interested individuals that "books on computers" incorrectly
implied that the text would appear "on" the computers. This was becoming more of a
concern as greater numbers of individuals experienced increasing uses o f multi-media on
computers. The new name emphasizes the connection between the use of books in
conjunction (with) computers.

Sound Files
The success of BWC rests upon several issues that are directly related to sound
storage. As mentioned earlier, only the recent trends toward decreasing prices and
increasing computer power, combined with increasing storage density as well as major
advances in sound compression and acceptable fidelity have made this interface possible.
In effect, BWC evolved with these recent computer industry advances. These advances
have resulted in a process that enables an estimated 300 - 400 pages o f spoken text to be
stored on one CD.
In earlier investigations, it was assumed that while the use o f a CD would be
suitable for this interface, its application would be limited to books which were less than
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100 pages. CDs are a common addition to the microcomputer, their costs are very low
and their expanded use would be a great advantage for this interface. While the early
estimation o f 100 pages was a limiting factor, the evolving technology o f DVD was
projected as the storage medium o f choice for larger books. However, the recent trends in
audio compression, primarily MP3, have made it possible to store much more sound on
one CD and the added expenses o f DVD are unnecessary at this time. DVD could
certainly be used for extremely large books or collections o f books, including
encyclopedias.
The speed of access o f the sound files from the CD has been found to be faster
than is needed for the interface and even when combined with the decompression time,
access to the files is very fast. The compression method used, MP3 has the advantage of
being a widely available, format and software for creating these files is becoming easily
available. Both MP3 and RealAudio were found to provide satisfactory audio with much
reduced file sizes. The quality and reduction in file sizes were nearly the same. With the
MP3 format for example, reductions to about I/20th o f the original file size could be
achieved, assuming that the sound was sampled at 44 kHz. 16 bits and in stereo. For
satisfactory performance using this interface, the original files can be sampled at 22 - 33
kHz, 8 bit, and in mono. They can then compressed into the MP3 format. This
compression produces a file size o f about l/10th the original file. (Smaller sizes with
corresponding lower quality are possible.) For the text that was used as an example in this
dissertation, the initial recording required about 5 - 8 megabytes of storage per page but
each page’s file could be compressed to between 500 to 800 kilobytes. While the final
compressed file size is about the same as would be achieved by compressing a recording
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sampled at 44 kHz. 16 bit, mono, the lower sampling rate results in less storage space
demand for the original recording, less processing time for the compression, and an
acceptable level o f fidelity that is certainly equal to or better than AM radio.

Alpha Usability Testing
The final step in Phase 3 of the development of the interface was the Alpha testing.
This was accomplished through another series user evaluations. The purpose of these
evaluations was to confirm that all aspects o f the program were functioning as anticipated,
that the users could be adequately trained to use the interface in a reasonable amount of
time and that no other obvious short-comings existed that would preclude wider use of the
program. In preparing for these activities, the issues noted during the user evaluations of
the prototype were addressed or corrected as necessary within the program. To assist in
student preparation, a user manual, A Listener’s Guide to Using Books With Computers,
was created and a corresponding recording of that manual made and included with the
interface (See Appendix E). The sound file related decisions noted above were
incorporated into the program, replacing the previously used .wav file format with the
.mp3 file format. Additionally, other individuals were trained as readers and narrators to
provide some indication as to the degree of difficulty experienced in preparing the files for
use with BWC and to prepare some o f the files needed for the Alpha evaluations.
With the above preparations completed, a request for student volunteers was made
to the developmental reading instructors at Carroll Community College. Five individuals,
all community college students, agreed to be subjects in the study. As members of the
developmental reading course, they had been previously evaluated using the NelsonDenny Reading Test and had reading levels of 8th and I l Ih grades. None o f these students
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had been involved in the earlier evaluations and none o f them were current users of books
on tape. Additionally, one of the subjects also suffered from Cerebral Palsy. Using the
same procedures as were applied to the earlier user evaluations, each subject was
interviewed and observed while using the interface. However, since these students had not
been a part of the previous evaluations nor were they familiar with books on tape, they
were provided with specific training and learning activities. These represented the type of
activities that might be provided to prepare similar students for the use o f BWC. For the
most part, this training consisted o f some background discussion about books on tape and
about the BWC interface and its functions. It included a short demonstration of BWC with
the prepared text and then provided an opportunity for the student to read the BWC
listeners manual, while using BWC. As they listened, they could use a limited selection o f
commands. This training lasted less than fifteen minutes on the average. The students were
then given the opportunity to practice using the interface and the prepared text. Casual
observations were also made during these practice periods.
When the training and practice activities were completed, the students were asked
to perform a number o f tasks and were observed in their performance (See Appendix C).
When necessary, short conversations were conducted and hints provided to keep the
process flowing and to minimize any concerns that the students might have had. The
summary results o f these observations are provided in the Appendix C. In all cases, the
training provided was sufficient to enable the students to successfully operate BWC. They
quickly adapted to the commands and were able to manipulate them to move from one
area of the text to another without problem. From the users perspective, the interface was
noted as useful and as potential beneficial in various course(s).
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As a result of the observations conducted during the above activities, a list of
concerns was developed and provided to the Interface Committee. The concerns noted
addressed three areas o f the interface: program installation, program operation and
program changes. These items are presented below.

Final Adjustments to the Interface
The results of the Alpha tests identified several issues that needed to be reviewed
before the program was finalized. These concerns were addressed and a summary o f the
suggestions, concerns, and the resulting actions are below.
1.

Suggestion and Concern: To reinforce the identification o f the first file to
be accessed by the program, a comment should be provided in text box
when the program is started.
Action Taken: The program was modified to provide this comment.

2.

Suggestion and Concern: To provide some feedback of an error in data
entry that results in a file not being located or when the program has not
automatically accesses another file as in the case of Ancillary Materials, a
prompting note should appear in text box and a short sound should be
played.
Action Taken: The program was modified to provide this feedback.

3.

Suggestion and Concern: In the program, the Forward and Backwards
commands as controlled by entering the decimal (used as a control
command) and a number from 1 to 10. However, this sequence and
resulting appearance, relates directly to numbers in the real world and is
confusing since .1 and .10 are identical, disregarding issues o f accuracy
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indicated by the second place decimal. The directions and the program
need to reflect the experiences o f the users and provide options limited to
. I to .99. These choices reflect the percentage from the top o f the page to
which the student wants to move or jump.
Action Taken: The program was modified to accept only the numbers .1
through .99.
4.

Suggestion and Concern: Since the initiating file used by the program
during the Alpha tests was A00.mp3. the file appeared in the directory after
all o f the page files. This required the students to scroll through the
directory in order to locate the particular starting file. It should be renamed
in order to enable it to appear at the beginning o f the directory. It will then
be more easily located.
Action Taken: The program was modified to acknowledge a different file
(0Start.mp3 or .wav) which would be located at the top of the directory
list.

5.

Suggestion and Concern: On one of the "test" computers, the
corresponding control sounds did not function properly.
Action Taken: The program was modified to correct the situation.

6.

Suggestion and Concern: In attempting to load the program on two
com puters, an installation problem dealing with either directory/file
location or the availability o f the sound decompression drivers was
encountered. The program therefore did not install properly on two
com puters. One com puter used Windows 95 and the other, W indows 98.
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Action Taken: The installation process was modified to correct the
problem of the proper sound drivers. In the other case, the problem was the
result o f a previously undetected DOS naming requirement for the
directories and subdirectories. The names of these directories may not
contain any spaces. This issue was addressed in the instructions contained
in the Instructors Resource Guide to Books With Computers manual.
7.

Suggestion and Concern: It would be helpful if the program would
automatically return to the current page and location when the Ancillary
Material (*) command alone is used, executed and finished. Obviously, this
is not appropriate when the "* page number" command is used.
Action Taken: This was not a previously identified issue and would require
some significant programming and evaluation activities. It was therefore
decided to review the requirement in preparation for the next version of the
program.

8.

Suggestion and Concern: The pause between the execution o f a jump and
the starting o f the recording needs to be lengthened. The transition is too
fast and the students are not necessarily sure that the jump actually
occurred, except o f course by the new' words being read. They need time to
estimate the location, read a few words and get ready for the recording.
Action Taken: An added pause was not included in the program as the time
duration desired seemed like an individual issue. However, the Listeners
Guide to Using Books With Computers was modified to address the
potential problem through the use o f the Pause command.
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Instructor Support - the Instructors Resource Guide to Books With Computers - a
Working Demonstration
The interface assumes that the involved book has been reviewed and the
appropriate recordings have been created. Detailed instructions to these ends have been
provided in the Appendix D. Additionally, the BWC process has been used to integrate
this guide with the appropriate sound recordings. This example guide and files, is included
with the BWC software.
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Chapter V.
Conclusions, Implications, Recommendations, and Summary

Conclusions
As noted throughout the dissertation, the intent of the developed interface has
been to provide a reading disabled adult student with the opportunity to listen to the
recitation of the text o f a book while reading, visually, that same book. The review of
literature substantiated the development of this interface based upon the present and
widespread use of books on tape for the specific population, previous investigations
focused upon the use o f bimodal reading, the importance of the metacognitive process in
learning and the recent development of contributing technologies. Early in the
developmental process, the intent of the interface was qualified by the development of
specific, Design Criteria. These criteria have served as the standard for determining the
success of the developmental process and, ultimately, the BWC interface. This section
reviews the overall function o f the final interface and each of the Design Criteria in order
to complete the process o f development and to potentially provide feedback necessary to
the continued evolution o f the interface and its use.

Description
In general, the interface which has resulted from the developmental activities
conducted during this dissertation uses, pre-recorded sound files that have been saved on a
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page by page basis as the heart o f the reading/auding process. Using a keyboard or a
mouse to initiate the BWC program, the student then uses the numeric keypad section of
the standard keyboard or a separate numeric keypad to control the interface. In controlling
the program, the student enters a page number to begin the reading activities and then uses
the available commands to access additional pages, parts o f the existing page, and ancillary
materials. All entries are made from the keyboard and produce some form of audio as well
as visual reaction. The audio reaction, feedback, is the primary output of the BWC
interface. Visual feedback is secondary to all operations and activities and provided as a
reminder to the listener o f certain activities and selected actions. The visual feedback is
provided through major color change and very large text both o f which may be seen from
several feet away when needed.

B o o k s W ith C o m p u te r s
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Figure 1 - The BWC Window
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Review o f the Design Criteria
The specific Design Criteria were presented in Chapter IV and were created based
upon three objectives. First, the interface should closely reproduce the positive aspects of
the existing books on tape process. Second, the interface should provide greater flexibility
in the listening and learning process in keeping with both the ideas of computers as
cognitive tools and the development o f computer supported texts. Lastly, the interface
should be designed to enable its expanded use and adaptation by others. These design
criteria are individually examined below in light of the design and operations o f the final
interface.
1.

Requirement: The interface shall operate on a standardized platform
commonly available in educational institutions, libraries and homes.
BWC Interface: The interface operates on any multimedia computer
(Pentium) with the most up-to-date releases o f Windows 95 or 98. These
computers are commonly available. The interface will operate on both
desktop and laptop computers.

2.

Requirement: The interface shall use commonly available and standard
input and output devices.
BWC Interface: The interface uses the common mouse and keyboard. On
portable computers, it will function with a separate numeric keypad which
may also be used on some desktop computers.

3.

Requirement: The interface shall enable, if desired, operation at a distance
o f 15 - 20 feet from the computer workstation.
BWC Interface: Remote operation of the interface is enabled with either
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extension cables, as in the case of the standard keyboard or numeric
keypad, or through the use o f infrared keyboards.
4.

Requirement: The interface shall not require significant use of the com puter
monitor especially in the reading/auditing process.
BWC Interface: The computer monitor is of functional use only in starting
the BWC program, in locating the appropriate sound files during reading,
in reading the Help files, and in reading the ’’on-screen" command list when
needed. Additionally, the desired page number appears on the screen and
the color o f the monitor changes on occasions. However, these activities
are not integral to the normal use o f the interface by a trained user and
these items are visible from several feet away when needed.

Figure 2 - Using BWC
5.

Requirement: The interface shall be simple to operate.
BWC Interface: The interface uses only the number keys, the Enter key and
the decimal, plus, minus, and asterisk, keys to easily control the program.
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Feedback to the student is accomplished via sounds and when needed for
reinforcement o f commands, visually. Students have successfully learned
how to use the interface in less than 15 minutes.
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Figure 3 - Input Device for
BWC

6.

Requirement: The interface shall duplicate the functions of the cassette
recorder, i.e. Play, Stop. Pause, Fast Forward, Rewind, and possibly,
variable speed playback.
BWC Interface: The interface functionally reproduces the cassette recorder
by enabling the following actions:
Play - The continuous sequential playing of pages is the "normal" operation
o f the program. Once a page number is selected, the following
pages are automatically played in succession.
Stop - The program may be terminated at any time using the standard
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Windows "Close" o r "Exit” commands. It may be stopped
temporarily with the Pause command noted below.
Pause - The user may Pause and Continue the playback o f any recording by
pressing the Enter key.
Fast Forward - This is accomplished in three ways. The user may "jump"
(fast forward) to any advanced page location in the book by
inputting the desired page number and pressing the Enter key. He
may jump to the next page by inputting a Plus (+) and pressing the
Enter key. Lastly, he may "jump" within a particular page by
entering a percentage from .1 to .9 (ten to ninety percent) and
pressing the Enter key. The decimal number represents the desired
page location, starting at the top of the page, to which the student
wants to jump. For example, entering ".5" and pressing the Enter
key will Fast Forward, i.e. jump, the student approximately half
way down the page and the text recitation will begin at that point.
Rewind - As with the Fast Forward. Rewind is accomplished in three ways.
First, the student may jump backwards to any preceding page. He
may also enter a minus (-), followed by pressing the Enter key to
move to the preceding page. Lastly, he may enter a percentage of
the page (as above) to which he wants to jum p. For example, if he
is almost finished reading a page, he may enter ".2" and press the
Enter key to return to a point approximately twenty-percent from
the top of the page. The recitation will begin at that location.
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Variable Speed Playback - The BWC interface does not support this action.
Issues surrounding the implementation of this feature were
discussed in Step 2 o f Chapter IV above. In summary, this function
is not available in all books on tape and the use of the Fast Forward
and Rewind features described above as well as the separation of
the running text from the ancillary materials presented below
accomplish the major purposes of this function.
7.

Requirement: The interface shall enable speedy and accurate location o f
any page of the recorded text.
BWC Interface: The interface enables the user to quickly access the
recording of any page of the book in any order. The user simply enters the
desired page number and presses the Enter key.

8.

Requirement: The interface shall be capable o f use with a majority of
books, regardless o f publishers.
BWC Interface: The interface is not "physically or electronically"
connected to a prepared book in any way. Nor is a book "prepared" via
some printed control symbols. Nothing is required of the publisher and any
copy o f the selected book may be used with the interface. The publisher
does not have to be involved in any way (except for copyright issues)
because the correlation between the book and the stored files is the page
number. The program has been prepared to handle both sequential
(1,2,3,...) and chapter (1 -1, 1-2..2-1, 2-2,..3-1..) page numbering schemes.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

107

The user simply enters the same numbers, i.e. 1,2. 1-3. 3-5. etc. and the
recorded files are located and presented.
9.

Requirement: The interface shall enable access to recorded descriptions of
non-text materials, i.e. graphics, tables, figures, etc. typically found on a
page o f text.
BWC Interface: The interface assumes that two types o f information may
be contained on any particular page, i.e. - running (body) text and ancillary
materials. Ancillary materials consist of charts, graphs, photographs,
drawing, and any other non running text item. By separating the text from
the ancillary materials, the person preparing the recordings does not need
to attempt to describe the ancillary materials or read them verbatim.
Instead, these materials may be interpreted by a content expert at another
time. Additionally, this separation allows the student to control whether or
not he needs to listen to the material. This separation also minimizes the
need for the variable speed playback control mentioned above, which is
often used to advance through the descriptions of the ancillary materials
when presented on tape. To access these ancillary materials the user uses
the asterisk (*). He simply presses the asterisk and Enter to retrieve the
ancillary materials presented on the current page. Or, he presses the
asterisk and inputs the page number and presses the Enter key to access the
ancillary materials o f any other page.

10.

Requirement: The interface shall operate in conjunction with its related files
regardless o f their location, either locally or externally.
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BWC Interface: The interface has been designed to enable the user to
access the specifically prepared files stored on any connected or mapped
random access storage device. Files may be stored on the computer "s hard
drive, a CD or on a network, etc.. However, in order to make the BWC as
compatible as possible and to minimize the demands upon the individuals
preparing the spoken files, all o f the files for any single book must be in the
same directory. As a control for the program, the BWC User Instruction
file, OStart. must also be in that same directory. For system and
programming reasons, the file and directory names must conform to DOS
specifications rather than Window’s 95/98 conventions and therefore no
spaces are allowed.
11.

Requirement: The interface shall easily enable the creation of the related
sounds files and the adaptation o f the interface to those files.
BWC Interface: While the creation of the files is not part o f the BWC
interface, the conventions used in the program help minimize the
programming aspects o f preparing the related sound files. This directly
impacts the creation o f these files. An Instructors Resource Guide for
Books With Computers has been prepared and is included in the Appendix
D. It provides the information needed to support these activities. Using a
computerized sound editor, the reader records his voice as he reads the text
aloud. Upon the completion o f a page of reading, he saves the sound file as
the page number of the page he was reading, in the typical .wav format. At
that time or at a later time, the file is converted from the .wav format to the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

109
.mp3 format. (The .wav files may be used for BWC without compression
but this requires greater storage space.) As with listening, the files may be
created in any order. While files may be initially stored in various
directories, they must all be combined into one directory for use.
Additionally, sound files for the Instructors Resource Guide for Books
With Computers have been prepared and included with the BWC program
as an example o f the use o f the interface. Instructors may experience the
process and interface by loading the program and accessing the files as
describe in the BWC instructions.
12.

Requirement: The interface shall recognize and function with upcoming
storage and access technologies which may impact the continued use of the
interface.
BWC Interface: The interface was written to operate in the Windows 95/98
environment. As such, access to storage rests upon the Windows
environment and therefore BWC will work with any successfully installed
random access device.

Implications
The initial impact o f the interface revolves around its use to support the needs of
the remedial reading college age population. As noted in Chapter I, there are other
populations which might benefit, including younger learning disabled students, visually
disabled individuals and perhaps non-learning disabled students. These uses could serve as
areas for further research. (See below.) However, it would seem that as the populations
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become less learning disabled, the focus of reading will or should shift from the printed
pages to the computer supported book as suggested by Reinking et. al. (1998) and
Anderson-Inman and Homey (1998). Creating computer supported books as part o f this
shift will require a more sophisticated interface, will necessitate significantly more
programming and multimedia preparation, and would escalate the associated expenses.
Such a shift would force the abandonment of the balanced approach anticipated for the use
o f this interface and the BWC process with the specific population. It should be clear that
the BWC process does not attempt to meet the definitions associated with the "com puter
supported books" mentioned above. BWC has been designed for the educational
practitioner for immediate use and for use with specific populations.
To this end and in comparison to demands and capabilities of computer supported
books, the use of this interface tries to balance three issues - resources, technology and
use. It should help balance the expenses of preparing BWC relative to the limited number
o f readers. Students needing a specific book on tape do not typically exist in multiple
numbers at many institutions or even in large numbers nationally. The expenses for the
process must be minimized.
A balance is necessary in the level and use o f technology relative to the capabilities
o f the creators o f the books and the greatest learning and supporting demands o f the
populations. The books on tape process is a very individualized process and in many cases,
especially when prepared locally, the process results in a one to one relationship, i.e. one
book for one student. Keeping costs down, even with volunteer readers, while trying to
increase the effectiveness through the use of the technology requires that any technology
or technique used be limited to the abilities of the people involved in the reading/recording
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and preparation process. Additionally, for both reasons of economy and available
expertise, the technologies chosen should potentially produce the greatest educational
gains in the shortest time. G reater use o f technology, if not beyond the abilities of the
creators, may be only marginally more effective in promoting student learning. They may
therefore not be worthy o f the greater expenditure o f resources. In summary, the
concentrated efforts, through expenditures o f limited resources should be directed at the
most productive use o f technologies for greatest development o f the specific population.
Even with these balances in mind, it would be reasonable and perhaps necessary to
anticipate that other individuals and institutions might recognize the benefits o f this
interface and adopt it for their use with locally recorded books for their remedial reading
students. Further, it would not seem too much of a technical reach to adopt existing
recorded texts to the interface if they were recorded in or transferred to a digital recording
format. These digital files could then be edited by a technician to conform with the
selected interface format. This is a very simple, though tedious, process.
A move to the digital realm o f recorded books may also enable some economies of
scale which should be examined. As with any digital file, digital recordings can be easily
moved from one computer to another anywhere in the world. This would be o f great
benefit. It seems technically conceivable that if there is enough interest in the use of this
interface, common com puter storage facilities could be created and used as repositories of
the recordings of the books read by many different institutions. From such a location, the
needs o f greater numbers o f students could be met with decreasing associated costs.
Participating institutions could add new books as they read them and dow nload existing
books read by other institutions.
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Stretching the point, it is similarly conceivable that the files could simply stay in
some storage facility o r mirrored sites and be sent as needed via the Internet and the
recently developed technique o f audio streaming. This would no doubt require additional
work to enable the interface to deal with the Internet. However, there currently are sites
on the Internet from which popular books are available as audio streams. Examples o f
links to such sites may be found at Terry Pogue's Audiobook Web Sites (1998). A similar
approach could also be established for an institutions own LAN.
If the above expansion were to materialize, additional attention and concern for the
copyrights o f the publishers and authors will be required to assure that their rights are
protected. Currently, letters and agreements are exchanged when a student needs a
recorded book and the students must also purchase a copy o f the book. How would a
publisher be assured o f book sales if the related voice files are made available to an
uncontrolled number o f students? One method already used by some publishers is to make
access to the publisher s Internet site available to students who own the books via
controlled IDs and Passwords. If the approach were accepted, the sound files for the
particular publishers books could all be located on the site. Then students who purchased
texts and received access could download or listen to the files as desired. If the publisher
served as the repository o f the files and encouraged involved institutions to store the
recorded books, many o f the above issues would be resolved.
Books on tape have had a very long existence which is in no small part due to the
simplicity o f the process and the constantly developing technology of tape recording. Even
at the most sophisticated level, the fundamental books on tape process has changed little.
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As consumer grade tape recorders became available, books on tape could be created by
almost anyone. Hence, the format continued and expanded in use to support both the
visually disabled and eventually the learning disabled. The process is inexpensive, easy to
use, and complies to an existing standard, i.e. the chosen tape format. For this interface to
find acceptance, its inherent simplicity must be viewed as one of its major advantages.

Recommendations
Initial use of most advances in technology are typically confined to the
reproduction, replacement or improvement of existing, similar processes. Clearly, this was
the intent o f this interface, i.e. to improve the existing books on tape process. The
interface now exists. It is a new tool that will hopefully be used by others and can be
reviewed for its effectiveness and stretched in its application.
One o f the most obvious areas of research that might be followed using the
interface is a comparison o f its effectiveness relative to reading with the books on tape
process and/or reading without either bimodal methods. Various aspects of reading could
be evaluated as well as the associated metacognitive aspects of learning. The subject
population for which the interface was designed might serve as a beginning in this
research. Research could then review the effect o f the interface upon other populations
such as ESL students. Eventually, the research could focus on learning disabled children
or other students in elementary, middle and high schools.
One aspect of the interface which could also be researched has its basis in the logic
used to organize the sound files. One of the unique aspects of the interface is that the
running text is separated from the Ancillary Materials that exist on the page. What is the
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effectiveness of this division relative to learning for the identified populations or for
learning in general? What are the implications o f this logic relative to textbook design ?
Could the interface be used to effectively and simply provide "mini-lectures" based upon
the various Ancillary Materials? In such a scenario any student would read the text as
normal and use the interface to access an instructor or publisher prepared CD. The CD
would contain the experts’explanations o f the Ancillary Materials. It would be a very
simple process and could be quickly developed. Quantifying the results may not be so
simple.
Following the above mini-lecture idea, what development or research could be
focused upon the combination o f the constantly improving E-Text and synthetic voice
process with the Book With Computers concepts. There seem to be two major drawbacks
to the current E-Text process. First, while direct access to major portions or to specific
headings o f the book exist, these are based upon a developed table of contents. Direct
(random) access to a particular page does not exist. The reader is forced to use a
combination of jumps from a table o f contents and the scrolling and searching abilities o f a
word processor, a cumbersome process. In cases where the E-Text is based upon the
scanning o f documents and optical character recognition to create the data files, typically
only the abilities of a word processor are available. The second drawback to E-Text is that
since it is based upon text data files (ASCII), the graphic items and tables described in this
dissertation as Ancillary Materials, cannot be directly included.
Two recently demonstrated devices that may provide some guidance in this
direction are the Kurzweil 1000 and 3000 systems (Kurzweil Educational Systems, 1999)
which enable page scanning and conversion into text while identifying and working with
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the graphics as separate items. A page, text and graphics, is then presented on the
computer screen, the text can be heard via voice synthesis and the graphics are still visible.
Can this process be expanded to include the explanations o f the ancillary materials'? Can
the generated spoken text o f such devices be correlated to the actual, physical book
through the BWC process?
One other area o f research and development is the potential adaptation o f the
interface to the visually impaired population. Though the interface was created for sighted
individuals, it was developed to meet the needs of a specific disabled population and the
controls and visual feedback aspects o f the interface have been kept to a minimum. There
is every reason to believe that the interface could be used by a blind individual with little
or no modifications. If this were the case, existing tapes could be converted for the
visually disabled and they too would be released from the serial nature of the books on
tape process.
The adaptation o f the interface to help support the use o f computer by other
groups could also serve as a focus o f research. With minimal changes, the interface could
work with other keyboards and even with various pointing devices. As the population
ages, greater numbers o f individuals will need accommodations and while the keyboard
commands associated with the interface may not be a specific answer, the creation,
organization, and storage o f voice files may find new application in the future.

Summary
Adult students who experience difficulties in comprehending written (printed)
language frequently are limited in their scholastic development and possible employment
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opportunities. These individuals include poor readers and dyslexics, who may now be
aided through the Americans with Disabilities Act (ADA) o f 1990 and who seek, in
growing numbers, help and remediation through various educational techniques. One
remediation technique often used is "books on tape" (BOT). Through books on tape, a
recorded, spoken version of a book is presented audibly to the developmental reader as he
or she is reading the corresponding printed document. Books on tape were originally
created to support the visually disabled reader and these books are recorded in complete
detail, attempting as much as possible, to provide the visually disabled audience with a full
accounting o f an entire book, word for word, sequentially from beginning to end.
With respect to the learning disabled adult, the current system of tape-recorded
books presents several problems. Due to their visual acuity, the depth of detail found in
books on tape is often not necessary to the learning disabled reader. Further, the
sequential nature of the tapes works in competition with the "open", any page at any time,
aspect o f a book and does not support metacognitive processing and study skills
development. Lastly, the introduction o f books on tape to the learning disabled population
has dramatically increased the demand for those books by this additional population.
As a result of this trend, numerous institutions have begun creating their own
recorded books in order to keep pace with the growing demands. Many o f these
recordings are poor in quality, having been made by community volunteers, other students,
and faculty and staff, often with simple cassette recorders. Further, and more importantly,
since these recordings follow the past books on tape model designed for the visually
disabled reader, they simply continue to propagate the above mentioned weaknesses.
Consequently, the valid accommodations and assistive learning technologies are not being
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used or promoted to the fullest extent. This means that individuals who could benefit from
the process and who are entitled to it via ADA, are not appropriately served.
Given the present use and potential of books on tape, increasing the effectiveness
o f the methodology while providing a means through which to incorporate some o f the
aspects of computer assisted learning has significant educational value. There is much
development in the fields o f computerized or Electronic Texts and synthesized speech.
Books created using these advances will evolve in time, but they will require the
expenditure of significant resources and will likely be driven by publication sales or at least
popularity of titles. Given these issues, i.e. costs and timeliness, and the sheer numbers of
textbooks and other reading material required by college students, there is little likelihood
that the new computer supported book technology will positively impact either the
existing college or high school student population or returning adult students as they
progress through their post secondary education.
Based on the needs that were briefly identified above, this dissertation sought the
development o f a computer interface that would enable a correlation between printed
material and the computer’s random-access ability. The link would release the student
from the serial nature o f audio tapes and maintain the value o f the books on tape process.
The literature review substantiated the need and indicated that the technology was
available to minimize the difficulty associated with locating and listening to associated
materials. Additionally, it provided guidance in the developmental process and interface
design.
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The process used to develop and ultimately create the BWC interface was based
upon Rubin’s (1994) five phase model and the constant involvement of actual potential
users of the interface. To provide guidance in the development, a committee of educators
and users was created. This committee, the Interface Committee, was informed o f the
progress of development at every step in the development o f the interface. They were
consulted and made decisions affecting the design o f the interface.
During the development, three series of user evaluations were conducted. The first
was designed to ascertain the strengths and weaknesses o f the books on tape process in
order to provide the base for the evolution of the Design Criteria. The second series o f
user evaluations were conducted to provide input about the design and function o f the
prototype. Based upon the results o f the prototype evaluations, changes were made to the
interface and the third series o f user evaluations was conducted. These evaluations, the
Alpha tests, again provided input as to the success o f the interface in meeting the demands
o f the Design Criteria.
The resulting interface conformed to the Design Criteria. It provides the tools
needed to enable the location and playback of sound files that are the recordings o f spoken
text. Through the BWC interface, it is possible to play back a book in any page order
desired by the listener/reader. Additionally, the students may freely maneuver their
position within any page and maintain their listening activities.
Though some programs exist which attempt to provided both text and sounds via
the computer they are difficult to create and certainly do not support or reinforce the skills
necessary to reading a printed book. BWC was developed to maintain the focus of the
reading activities upon the printed text, as opposed to reading text presented on the
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com puter monitor. This replicates the practical effectiveness of books on tape and should
also provide additional benefits for the target population by helping the students improve
their metacognitive processes. Additionally, since the BWC process is based upon short
segments (pages) of a book, portions o f the book may be considered as supporting or
ancillary to the majority o f the printed text itself. This reinforces the logical, two part
organization o f a book, i.e. the subject material and the supporting Ancillary Material.
The process for the organization of the material is flexible and may be used by any
trained educator for any book. Students have been trained to use the interface in less than
15 minutes. User documentation for both the creators o f the BWC and the students has
been included with the dissertation. The documentation for the creators, the Instructors
Resource Guide to BWC, has also been prepared as an example of a BWC. Sound files
therefore exist with the software that may be accessed to demonstrate the BWC process
using the developed interface.
Now that the tool has been developed, it must be used. A hammer without a
carpenter will not build a house. The BWC interface and process will not automatically
prepare books. Presently, three instructors at Carroll Community College are preparing
the recordings for a text to be used by a college developmental reading class. By sharing
the activities, and after less than a half-hour training, these instructors will have devoted
less than ten hours each to the process and the entire 100 page book will be prepared for
use by the students. Since the text is used by several instructors and for multiple sessions
o f students, the expenditure o f time is very effective. Multiple copies o f a CD with the files
will be created and used in the reading and writing computer laboratories. Additional CDs
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will be available for the students to use at home. Further, it is anticipated that the CD will
also be used in conjunction with a Web-based section o f the same course. Hopefully, this
will be just the beginning.
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Appendix A
User Evaluation o f Books on Tape
Summary o f Individual Observations
Statement of Informed Consent
Background Information Form
Books on Tape Task Sheet

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

122
Notes: Interview/Observation o f Student A

Date: 10/27/98

Background
Student A is a non-traditional student. He is 42 and has returned to college to become a
Physical Therapy Assistant (PTA). He completed a BS in Forestry earlier in his
educational career with great difficulty.
He began using BOT upon re-entry into his educational path at Harrisburg Area
Community College. His wife, a speech pathologist, suggested that he be tested and at the
age o f 39, he was diagnosed with various learning disabilities including auditory
processing, ADD and dyslexia. By virtue o f ADA it was suggested that he use a page
scanner and voice synthesizer. The quality was so poor that when one o f his instructors
heard the sounds, he volunteered to read the text for Student A. He eventually began
using BOT which he obtains primarily from RB&D for all o f his courses. At Carroll
Community College, he sometimes uses books that are read by volunteers. One advantage
that he reports with the local readers is that they are able to read the text in the order
assigned by the syllabus and not necessarily from first page to last as does RB&D
Through these BOT, Student A’s work has improved and he is performing well with his
courses. He likes the pronunciation correction which the BOT provides, especially with
the medical jargon he is learning for the PTA program. Typically, Student A uses BOT
while seated at a desk or in a comfortable chair. He reports that he has problems with
attention and falling asleep if he is too comfortable. He uses only one machine, a special
portable unit, which he takes everywhere, though he does his concentrated studies at the
desk. When using BOT, Student A typically reads a complete section, i.e. chapter without
stopping. He can read much faster this way. At a later time, especially if the tapes are not
from RB&D (due to the non-standard format of the tape) he will listen to the tape while
driving, etc. He may read the section again at a later time, but here again, Student A reads
it as an entire section
Student A does not like the serial nature of the tape. He said that he never backs-up to
listen to a previously read section nor does he try to find advanced sections o f the book on
the tapes including the Glossary. Nor does he use BOT for reading specific subsections of
the text if it means trying to locate them on the tapes.
Observations:
The session with Student A was indeed an opportunity to witness the worse of BOT.
Student A came prepared with a text and tape which had been created by a reader for the
college, not by a commercial institution such as RB&D. With his portable tape player
setup, Student A found that it was not working due to some electrical and/or mechanical
problem. Since the tapes were made locally they were in the standard cassette format.
Therefore, I was able to supply a working play back unit. Student A was then able to load
the tape.
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From here things got worse for several reasons. The indexing of the tape and the location
in the text failed to correlate. Unlike the commercial BOT, the reader did not clearly
identify the page/chapter information at the beginning o f the track on the tape, but simply
began reading as a continuation o f the last track. While page numbers were written on the
label, they were ranges of pages noted for the entire side of the cassette. After ten min..
Student A was able to find the correct spot in the text only to find out that this had been
made more difficult because the reader failed to read a Roman numeral as such and
Student A had been looking for an Arabic number within the text. Clearly page
identification is extremely important. Student A suggested that this is no doubt why the
commercial readers start every track with reference related information such as book,
chapter and page. Additionally, the commercial readers begin the actual reading o f a new
page with the page number.
One advantage o f the commercial play back units was obvious. The special, non standard
machines can speed up a tape, i.e. "chipmunk," while the standard ones can not. Student A
usually listens/reads at an accelerated rate. The standard machine therefore, slowed him
down.
The sound quality o f Student A s tape was extremely poor. On a scale of AM to Audio
CD, Student A ’s tape was a short wave, worse than AM. There was a lot of background
noise, actual recorded tape recorder sounds such as a constant "Click, Click, Click” and
the level o f sound reproduction was inferior. This just should not be accepted as it
certainly made listening to the reader extremely aggravating. However. Student A said
that he has gotten to the point that he can ignore the issues.
In attempting the various reading activities such as reading previously read pages or
advancing to others. Student A expressed the fact that he just does not do it due to the
inability to quickly find the spots, especially if on different tapes. Attempting a couple
moves demonstrated the problem.
In listening to the reader describe the various graphics in Student As text, it was apparent
that she was not a content expert. A brief description followed by the reading o f the
caption was all that was done. Student A expressed that he very rarely even listened to
these since he could see the graphic and by then, knew the material well enough to
understand the significance of the graphic.
In discussing the voices of the readers. Student A’s proffered readers with good inflection,
expression o f interest in the material and even animation. "Readers who are too slow are
deadly". The "little old lady" voices and pace are terrible.
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Notes:
Interview/Observation o f Student B

Date: 10/23/98

Background
Student B has been using BOT since about the 8,h grade. She has a recognized learning
disability which is compounded by visual problems. The visual problems (severe
astigmatism) require her to read her materials at a very close distance due to a limited
degree o f focusing. She attended a private school where, in the eight grade, her special
education teacher suggested the books on tape and she has been using them ever since.
The severity and implications of her visual problems were not recognized earlier than the
eight grade though she had be diagnosed with a learning disability. She thought th at this
may have delayed some remediation of her learning disabilities. Additionally, Student B
notes that she comes from a mixed language family - Spanish and English and she feels
that this has also been a problem.
Student B is a senior in college and is preparing to become a special education teacher.
She believes that she is reading, with the aid of the BOT, at a rate (speed, not
comprehension) o f an eight grader and finds this to be troublesome. The speed o f reading
has an obvious effect of slowing her studies. Presently she is using BOT for two o r three
of her courses and using large print texts too. (She is currently involved in her student
teaching activities) She obtains her BOT from RB&D and from other sources including
local readers (friends and other readers solicited by the university) and from the Special
Needs Library which is part of the Montgomery County (MD) public library system.
When she studies with BOT. Student B prefers to sit in a quite room, typically the living
room o f her apartment, on a couch. She finds that sitting for long time periods at a desk or
table is hard on her back. She notes that she has two tape players for her BOT activities.
One is a small portable which resembles the typical cassette recorder and the other is
larger and does not resemble a typical cassette recorder. At home, she uses the larger tape
player because it is easier to operate. In public, as when she lived in the dorms, she uses
the smaller one in order to be less conspicuous. She is self-conscious of her BOT
operations and the smaller tape player makes it seem as though she, like many of her
peers, is listening to a musical tape instead o f a learning aide.
Student B reports that BOT have been instrumental and have had a major impact upon her
learning activities. As she said "I am no longer behind"
As a result o f her studies in education, she is aware that her reading skills (decoding) are
not improving dramatically and that she is truly a bimodal leamer. She reports that when
reading a text in large print without BOT that she reads aloud. Additionally, she notes that
even when listening to commercial novels, read by actors, etc.; that she get notably more
from the "book" by also reading the text.
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Observations and Resulting Discussions
Student B quickly connected her tape player to the power and inserted her tape. As she
only brought one o f the series o f tapes she had no difficulty in determining which tape to
use. She noted that the tapes are marked with the chapter and the beginning pages for
each side and track. By listening to the reader announce which chapter and page he was
about to read. Student B recognized that she had installed the tape correctly. She then
advanced to the point where she had left off during her last reading session and began
reading/listening.
While she was reading, she would occasionally skip some material. In so doing, she
advanced the tape and listened to the "chipmunk" sound o f the voice. When she
determined that the reader had covered the material she wanted to skip, typically a short
segment, she slowed the tape and began the reading/listening process as before. When
asked how she knew when to terminate the fast forward action, she said that she could tell
that the reader had finished the paragraph or the list, etc. based upon experience with the
reader, his pace and the visual information gained from the text by scanning ahead.
While she was reading and listening, Student B took advantage of the reader s information
by simultaneously listening and taking notes. W hen asked about this, she said that she
would often listen and read the first sentence or tw o, the subject sentence, and while the
reader was noting the details, she would take notes. She would do this especially during a
second or subsequent reading.
As per the Task List, Student B was requested to back up and re-listen to a previously
read paragraph (within the past two pages). She accomplished this easily. In two clicks of
the FF or Rewind, she located the desired spot. According to her, the location o f the spot
was based upon experience with the tape and the pace o f the reader.
Again, as per the Task List, Student B was requested to locate the beginning o f a page,
several pages earlier in the text. In this case, she rewound the tape several times, checking
to see where the reader was relative to the printed text and eventually rewinding beyond
the desired page. However, at that point the reader was moving to the next page and as
per the normal process, announced the page number. Student B then advance in fast
forward and listened for the "beeps" which indicate the movement from one page to the
next. Having counted a sufficient number of beeps, she stopped and was at the top of the
desired page. The entire time devoted to this was less than 30 seconds.
Since Student B only brought one tape, the Task requiring that an earlier chapter be read
was not accomplished. However, Student B noted the steps involved. First she would
have to determine which tape the chapter was on and what was the page number o f the
first page o f the chapter. She would then have to select the correct tape, set the reader for
the correct track and maneuver the tape to the correct position using the FF o r RW as
needed. She noted that this was a timely process and that she would not do it simply
because a previous chapter w as referenced in the current chapter.
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The chapter which Student B was reading did not have any photographs or other similar
pictures. However, it had a graphic and other "graphical" things like lists o f words (the
text was a Reading instruction text) and diagrams. In listening and then discussing the
"reading" of these items, Student B bemoaned the fact that the reader was even attempting
to deal with the graphics. In one example, a diagram which resembled a fish, which was to
be used as a learning aide for young children, the description was effectively useless to a
sighted individual though it may have had some relevance for a blind reader. In another
case, the text had two pages o f a table which had numerous columns. The heading of each
column was a grade designation such as "First Grade", "Second Grade" etc. Under each of
the heading were lists o f words, (20 to 30 words) one word to a line. The narrator on the
tape read every word, consuming a significant amount o f time.
In cases such as these graphics, Student B reports that she simply FF beyond them and
finds them to be a waste o f time. She noted the same thoughts for other aspects of a
"spoken” text including the Table o f Contents, the Index and the Bibliography. While she
felt that a spoken Glossary would be of value, she noted that she would never listen to it
because she would have to locate the correct tape, find the correct location and then the
correct, word. She clearly noted the need for these types of things for Blind readers but
felt that they were unneeded for sighted readers.
In discussing the readers who are recorded on these tapes, Student B noted that readers
should have clear voices and should not mumble. She was particularly concerned about
the problems associated with understanding individuals with heavy accents. Additionally,
issues o f mispronounced words were noted as problem, especially those that were new to
the student and important to the material being studied. She did not like the reading pace
set by those readers who she thought to be "older" noting that the slow pronunciation was
tiresome to listen to and hard to maintain interest in. She preferred a fast pace, younger
voice and liked those readers which seemed both interested and/or knowledgeable about
the subject they were reading.
In discussing the potential for text on the CRT. Student B like the idea, but noted that her
sight was a problem which required extremely large fonts and that the light from or
reflected from the monitor was a problem, causing her eye strain and tearing. Her other
ideas related to BOT and their uses and limitations are noted on the Ideas pages.
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Notes:
Interview/Observation o f Student C

Date: 10/24/98

Background
Student C was diagnosed with LD (Dyslexia and later ADD) in kindergarten and
underwent "special” education activities throughout his educational experience through
high school. He attended public schools in Albany, NY. Numerous reading teachers
attempted various approaches to correct his reading problem to little or not avail
according to him.
In the eight grade at the continued insistence o f his mother for help, his teacher
suggested BOT. He has been using them ever since. He currently uses BOT for each o f his
classes with the except o f Art History (Student C related that he knows enough about Art
History that he does not use the text.)
Student C transferred to Towson from a college in New England and he is in his Jr
year. He currently obtains his texts as he has for many years from RB&D. He uses two
different tape players, a small portable and a larger, flat unit. He typically uses BOT in the
confines of his dorm room while lying on a bed. He very much prefers to use BOT in
private for reasons o f concentration and confidentiality. He said that he "was tired of
explaining the process, the reasons and his personal problem to others all the time." On
occasions, he does use BOT in "public" but then uses his portable unit.
Sharing his dorm has presented some problems due to the constant influx of
students and roommate. He occasionally uses the study room on the floor and then uses
his portable player.
Student C is firmly convinced at this point that BOT has changed his entire life and
that he cannot "read" without the corresponding spoken text. He typically reads/listens to
his various assignments, two or three times. He listens at various rates i.e. "chipmunkness"
and can distinguish the words at top speeds, especially after several readings of the same
text. He does not like to listen without his text as he does not get the same amount of
material as he does when he follows along with the reader.
In discussing com puter use. Student C uses the com puter for writing his papers.
For this, he uses voice recognition and Dragon software. He says that the loves it. He does
not use the web because "if I can't hear it, I can't read it". I have told him about text
"readers" that exist and will run on his computer. He was familiar with the idea and had
used a page scanner in high school to do the same thing, i.e. get text which could then be
pronounced by the computer.
Student C described his mind’s organization o f information. He seems to organize
his memory and understanding of the reading based upon key voiced words and an
established association o f related idea. He likens it to a card catalogue. He recalls his
thoughts based upon these associations, working downward in the hierarchy from the key
word. He did note that this can be a problem if the "key" word is not part of a question or
in the discussion - there is no beginning from which to flow.
In discussing what he disliked about the tapes, he mentioned that some o f them
come damaged or erased. This presents a problem especially given the timely need. He
also disliked the slower paces of some of the readers. The BOT process is slow. This
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makes it even worse. Finally, Student C also disliked that while he could learn via BOT, he
had not achieved actual, fluent reading without these aides which is a fact to which he is
resolved.
Observations and Resulting Discussions
Using his portable, Student C quickly set up and inserted the current tape. He said
that there were about 20 or so tapes in the set for his Bio 101 text. Having used the tape
in his last session, Student C was able to quickly find his position and begin reading.
The "reader" was a male with a slight southern accent. The reader began
describing a graphic and went into great detail about the biochemical reaction which the
figure represented. This prematurely brought up the discussion about reading, describing
and/or interpreting graphics, pictures, charts, etc. Student C voiced the opinion that most
o f it was useless since he can see. We discussed methods to make the "voicing” of the
graphics more useful. Student C ’s text and reader moved from the written text to the
graphics (regardless o f location on pages) when the graphic is referenced within the
written material itself. This at least places it in context. Further, the captions in Student C's
text were rather extensive which helped the reader on the tape. Student C thought that the
graphics, if interpreted by a "content" expert as opposed to a reader with limited
understanding of the text would be beneficial.
Student C continued to read. At some point. I asked him to back up to a
previously read point on the same page. This he achieved very quickly, taking only two or
three maneuvers of the FF and Rewind controls. However, w'hen asked to locate a portion
o f the tape which was three pages earlier, Student C. had trouble. Similarly, he had trouble
locating a portion o f the text located three pages ahead. Each o f the maneuvers took about
a minuet each.
This maneuvering aspect o f BOT Student C really disliked. Consequently, he said
that he rarely tried to back up or move to some referenced portion o f the text. This
includes even backing up to re-read the most recent paragraph - "Its just not worth the
aggravation." He felt that being able to instantly and easily drop back a portion of text to
re-read it might be o f value. The idea of possibly being able to locate any page instantly
was of significant interest.
In continuing the discussion regarding visual "readers", vs. visually impaired
readers, Student C felt that there was a great amount o f the text which could be ignored
for the reading impaired which would be needed for the visually impaired. At the top of
Student C ’s list were bibliographies, indexes, details of table of contents and other similar
"reference" materials. When asked about a glossary. Student C was not really sure. He felt
that these references were there and could be used as is, if at all.
When discussing the voice of the reader, Student C truly disliked the "little old
lady" voices. Being ADD, he found boring voices to be a major challenge and frequently
read to classical background music in order to establish a "beat" to help keep him focused.
He felt that anything that the reader can do to add some interest and enthusiasm into the
recording is good. "Its to boring."
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Statement of Informed Consent
You have been asked to participate in a study o f how people use books on tape (BOT).
The purpose o f the study is to provide the necessary input I need to review the BOT
process to identify its strengths and weaknesses and to potentially improve upon its basic
design in the future.
In the study, I will ask you for some background information, interview you briefly and
then ask you to use the BOT which you were requested to bring. While you are using your
books on tape. I will be observing and video taping your activities to gain greater
understanding o f the activities involved. When necessary, I will ask you about your
activities and thoughts as you use the BOT.
I will not be evaluating you, rather I will studying how you use the materials and
equipment. Ail information that you give me and all data that I collect concerning your
activities will be held in strict confidence. I will use the information for statistical and
summary purposes only, and will make certain that your name is not associated with your
records.
To the best o f my knowledge, there are no physical or psychological risks associated with
these procedures. I will answer any questions you have related to this process and you are
completely free to stop participating in the study at any time.
If you are willing to participate, please sign the following statement:
“I have read the above description of the procedures and of mv rights as a
subject and I have agreed to participate in the study on the use of books on
tape”
S igned:________________________
Date:

__________________
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Background Questions
Name:_____________________________

College:________________________

Year in College:_____________________

Date:__________________________

Major:_____________________________

Minor:_________________________

Age:_______ Gender:______
1.
How long have you been using books on tape?

2.

How did you learn about books on tape?

3.

How and for what studies have you used books on tape?

4.

Why do you use books on tape?

5.
Where (in what setting) do you find that you are able to use books on tape to your
best advantage?

6.

What do you like best about the books on tape process?

7.

What do you like least about the books on tape process?

8.

What sources do you have for books on tape?

9.

Specifically, how do books on tape help you or improve your learning activities?

10.

How do you incorporate books on tape in your study activities?
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Task List
Participant:_________________

Date:.

1. Setting up the Books on Tape (BOT) equipment and establishing the "work area.

2. Selecting and loading the tape.

3. Finding the correct beginning point for the reading session.

4. Reading and listening to the selected material.

5. Re-reading a previously "read" passage (in this session).

6. Re-reading the same previously "read" passage.

7. Re-reading an earlier chapter or selection of text (from a previous session).

8. Reading a particular section of the Appendix, Glossary or "back section" o f the book

9. "Reading" a picture.

10. "Reading" a chart o r other graphic

11. Reading a segment from another (advanced) chapter of the book.
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Appendix B
User Evaluation o f BWC Prototype
Summary of Individual Observations
Prototype Tape Task Sheet
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Notes from Prototype Evaluation
Name: Student A

March 12. 1999

Student A was briefed on the use of the BOC interface. Having been one of the originally
interviewed and observed students, he was naturally curious about various aspects o f the
interface and the project. Therefore, his briefing took a few minuets longer than the 15
minuets anticipated.
His command o f the interface was nearly instantaneous. The selected choices for the
design seemed logical o r at least understandable and usable to him. While he only made
one observable mistake - not typing Enter to execute one of his first commands, his use
and comments revealed the following weakness and/or malfunctions in the prototype:
(some program notes and comments have been included by the author)
1.
2.
3.

4.

5.

6.

Three files. 1-28, 1-29 and 1-30. seemed incomplete or corrupted
A backspace/erase would be useful
The +/- and ++/— functions need greater review and focus in the interface program
a.
they did not always appear to function
b.
the user needs re-enforcement if the commands were not operational as
when too close to the end or beginning o f the page or due to potential
malfunction
c.
A bigger "jump" is needed. The small increments are very usable once the
"pace" o f the reader is felt. But, given the lack of the availability o f the
"chipmunk" effect, the reader needs to get further "down" the page faster
as he scans ahead.
d.
The sounds associated with + or - are too long and will "get old". Perhaps
they could be selectable.
e.
The pause before the voice begins reading is good. Perhaps it may be
selectable.
Feedback is needed for page transfer to the next page. This should not be a
problem in the future since the page number will be spoken at the beginning o f
each recording. However, since the initial files read for the prototype did not
include the page number, it was possible to finish one page and move to next and
not realize it if the reader had lost his or her place on the page due to a jum p for
example. It would seem reasonable to include a "next page" statement at the end of
each page recording. This would also help with the problem encountered when a
sentence carries over to the next page. The first page would terminate at the end of
the sentence on the succeeding page.
Minimize the delay time to begin hearing the next page. This was only a problem a
few times as one of the text’s readers, delayed speaking after the recordings were
begun.
Adjust the volume o f the "mechanical voice" or "loose it”. Since the recordings
will have the page number included, the synthetically spoken voice used in the
prototype will not be used.
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7.

8.

9.

10.
11.

Feedback is needed (sound) at the end o f any Ancillary page, i.e. the graphical
interpretations. Given the free-form nature o f the interpretations, it is difficult to
distinguish a long pause in the presenter’s explanation from the end of the segment.
Feedback is needed to indicate that the com puter is waiting for a command or
completion o f a command from the user. This might be a visual indication or
perhaps a periodic sound(?). Changing the entire screen color could be seen at a
distance and would be a reminder to the user if he or she needs a reminder.
Even though not critical to the operation, make the numbers as big as possible for
distance and sight reasons and to enable greater distance from the computer during
use.
Student A suggested that there might be a problem with "screen bum" if the text
box sits in one spot.
Student A recommended the use of earphones with built-in volume control to
make adjusting for the "readers" spoken variation in volume easier. This would be
especially useful when the interface is used at a distance from the computer.
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Notes from Prototype Evaluation
Name: Student B

Date: 3/23/99

[ met Student B as before. She had a lot on her mind this evening. She just began her
student teaching in new school and was dealing with a number of related issues. We talked
for some time about her experiences and her observations of her fellow student teachers
and o f the full-time faculty at the school.
After about 1/2 hour we began dealing with the subject at hand. Since we had met earlier,
we moved directly to the interface. In about 10 min. I briefed her on the operations o f the
computer, the software and the interface. She then practiced using the set up, quickly
becoming familiar with the process as she sat at the table in the room that she had
scheduled for us.
As was her normal mode o f reading, I asked Student B to sit in one o f the easy chairs and
use the interface as she read the text. The key pad was connected with an extension cable
to the computer which I had brought and it and the speakers were about 6-10 feet from
her chair.
Since we had limited time and because o f the above mentioned unrelated discussions. I
skipped the "set-up and loading functions" o f the Task List (steps 1 and 2) and proceeded
with the remainder o f the tasks. Student B was able to perform all of the activities without
problem. She liked being able to sit in a comfortable chair while using the interface and
appreciated the ability to jump from one page to another.
As with Student A, Student B found the use o f the +/- a little confusing at first, especially
near the beginning or ending o f a page. Here, due to the program, if there is insufficient
spoken text available from which to execute the jump, the jump is not executed. A sound
reflecting the lack of action would help. Student B was hopeful that the execution of
jumps within a page could be improved to help offset for the lack of the "chipmunk" effect
that she uses to help locate material further down a page when using books on tape.
Additionally, due to the "free-form" interpretation of the ancillary materials, the reader has
no clue when the spoken file is completed other than a period of silence which could also
be a long pause in the interpretation. This is confusing. Again, a sound could be used to
signal the end of the file.
Similarly, since the ancillary materials are separated from the running text and may
typically be read while studying the subject page, it might be helpful to speed-up their
access by eliminating the need to re-enter the page number with the asterisk as is presently
the case. Perhaps, given the current page, the asterisk key would simply begin the ancillary
file associated with the page. Otherwise, the asterisk and the page number could be used
at a later time. The fact that there is an ancillary page associated with the running text of
the page might also be mentioned by the reader of the running text in the sound files.
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N otes from Prototype Evaluation

Name: Student C

Date: 3/24/99

This was the first time that I had met and worked with Student C. She is a student in one
o f the developmental reading classes at Carroll Community College. Since the interface
will be used by both dyslexic and remedial readers, Student C ’s input at this stage seemed
appropriate.
In our discussions regarding her background, it was obvious that she had not used books
on tapes except for novels on tape. She had listened to one o f those while on a trip. She
did not know that they were available to assist learning disabled students. During the
meeting, it was obvious that Student C had a visual problem.
Student C was familiar with the operations o f a com puter and the time necessary to the
briefing was between 5 and 10 min. She quickly recognized and mastered the controls of
the interface and practiced using them in preparation for the tasks. As I had previously set
up the computer and loaded the medium, we began with Task 3. Student C initiated the
program and quickly went to the correct page. She had no problems in executing the
various activities.
Student C once entered the wrong page number and it took a moment to recognize that
the recording was not o f the material she was reading.
When operating the key pad, Student C typically pressed the Enter key prior to inputting a
new command or page number. WTile this is not needed, it was interesting to note that her
actions were not detrimental to the interface’s action.
No additional suggestions to modifications for the interface resulted from this interview.
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Prototype Evaluation
Task List
Participant:______________________________

Date:__

Preparation
In preparation for the activities in this evaluation, the student shall be briefed on the
operations o f the computer, the interface and the relationship between the book and the
nomenclature used in the interface. The briefing should last less than 15 minutes unless the
student is unfamiliar with the operations o f a computer. In such cases, the time should be
expanded as needed and notations regarding that lack o f experience included. The briefing
will included a discussion o f issues mentioned above, a demonstration o f the use of the
interface with the sample book and an opportunity for the student to practice using the
interface before performing the specific Tasks. (Notes o f interest related to the briefing
and practice activities have been included on the back o f these pages.) When ready, the
student will then be asked to perform the following activities and observed while:
12. Booting the equipment and establishing the "work area."

13. Selecting and loading the medium.

14. Finding the correct beginning point for the reading session.

15. Reading and listening to the selected material.

16. Re-reading a previously "read" passage (in this reading session).

17. Advancing ahead to other sentences or passages on the page

18. Re-reading a previously "read" page.

19. Re-reading an earlier chapter or selection of text (as if from a previous reading
session).

20. Reading any particular advanced (higher page number) section or page o f the book.

21. "Reading" a picture, table, graphic, etc. on the page.
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Appendix C
BWC Alpha Tests
Summary of Individual Observations
Statement of Informed Consent
Background Information Form
Alpha Test Task Sheet
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N otes from Alpha Tests Evaluation
Name: Student A

May 12, 1999

Student A is a "concurrent” student at Carroll Community College, i.e. she is a high
school student taking one or more college courses. She stated that she was a strong reader
and that she likes to read a lot. This is counter indicated by her placement in the Reading
101 class since she is reading somewhere between the 8Ih and 11th grade levels. Perhaps
her self-description was the result o f continuing success in that class. Nevertheless, she
was a very "up-beat" young lady and seemed to enjoy her experience as a subject in this
study. Student A was not aware o f any other forms o f books on tape other than those
typically found in the public libraries, a couple o f which she had used.
Student A expressed that she was a ten on the scale o f computer users. This seemed
apparent during the rest o f the evaluation. She said that she surfs the WWW. uses word
processing, Windows 95/98, the keyboard and the mouse.
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Observations During the Alpha User Evaluations
Training

The user training period was quick. After a short demonstration, Student A was given the
opportunity to read and listen to the User Instructions manual while using the pause and
continue portion o f the BWC interface. She was briefly questioned as to the commands
associated with the interface and provided with clarification about the commands as
necessary. She dem onstrated a complete understanding of the intent o f the interface and
demonstrated an understanding of the idea o f Ancillary Materials.
Student A then practiced using the interface with the prepared text, Academic Reading.
She tried all of the various commands and quickly appeared comfortable with the entire
process. The training and practice took about 15 minuets.
Tasks
Student A demonstrated that she could perform all o f the tasks directly or indirectly if her
first attempt was incorrect. For example, in Task 6 which requests the user to re-read a
passage o f the same page, she executed a minus (-) command which moved her to the
preceding page. She quickly correct this by re-entering the current page number and
advancing to the proper location.
In Task item 11, Student A was requested to go to the first page o f the first chapter (page
3 o f the book). For some reason, she entered the command for the fourth page. She
corrected that with the proper page entry.
In Task item 12. Student A was requested to activate the Ancillary Material for the
current page, a process which could be completed with the asterisk (*) alone. She used the
asterisk and the page number. While this combination works, it is not the most efficient
method.
Student A was able to correct any of her problems easily and it would appear that those
noted above were more user oriented than interface oriented.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

141
N otes from Alpha Tests Evaluation
Name: Student B

May 12, 1999

Student B is a 20 year old male student from Carroll Community College. He is a student
in the Reading 101 class and therefore is reading between the 8‘ grade and 11‘ grade
levels. He describes himself as a quick reader with good skimming abilities. However, he
does not read often nor does he read for pleasure.
Student B seem confident and personable and we enjoyed our time together. He rated his
computer experience as a 5 and has his own computer. He is comfortable with Word
Perfect, uses the web and Windows 98. He states that he is comfortable with a mouse.
Student B had not heard about books on tape prior to our conversation.
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Observations During the Alpha User Evaluations
Training

The user training period was effective and quick. After a short demonstration. Student B
was given the opportunity to read and listen to the User Instructions manual while using
the pause and continue portion of the BW C interface. He was briefly questioned as to the
commands associated with the interface and provided with clarification about the
commands as necessary. He demonstrated a complete understanding o f the intent of the
interface but needed further clarification on the issue of Ancillary Materials.
Student B then practiced using the interface with the prepared text. Academic Reading.
He was encouraged to try all o f the various functional commands and he quickly appeared
comfortable with the entire process. The training and practice took about 15 minuets.
Tasks
Student B performed all o f the tasks without any problems. In the 12th task which requests
that the user access the Ancillary Material associated with a particular page, Student B did
not use the short-cut (*) command, electing instead to enter the * and the page number.
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N otes from Alpha Tests Evaluation

Name: Student C

May 12, 1999

Student C was a student in Reading 101 and reads between the 8th and the I Ith grade
levels. She noted that she reads what she has too read but it is a very slow process and she
felt that the reading courses had helped her improve her reading abilities. Student C had
no pre-knowledge about books on tape for the blind or learning disabled though she did
know that similar books on tape were available at the public libraries.
As to her computer abilities, Student C rated herself as a seven. She routinely used the
computer for word processing, research via the WWW and e-mail. etc. She indicated that
she was comfortable with W indows 95/98. the use o f the standard keyboard and the
mouse.
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Observations During the Alpha User Evaluations
Training

The user training period was effective and quick. After a short demonstration. Student C
was given the opportunity to read and listen to the User Instructions manual while using
the pause and continue portion o f the BWC interface. She was briefly questioned as to the
commands associated with the interface and provided with clarification about the
commands as necessary. She demonstrated a complete understanding of the intent o f the
interface but needed further clarification on the issue o f Ancillary Materials.
Student C then practiced using the interface with the prepared text. Academic Reading.
She was encouraged to try all of the various commands and soon appeared comfortable
with the entire process. The training and practice took about 15 minuets.
Tasks
Student C completed all o f the tasks without incidence.
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Notes from Alpha Tests Evaluation
Name: Student D

May 12. 1999

Student D is a concurrently enrolled high school student at Carroll Community College.
She is enrolled in Reading 101 and had a reading level between the 81 and 1l‘ grades.
Student D reported that she liked to read, though she didn't like reading text books as they
require a great deal o f time to understand. She regularly reads for pleasure. She had no
previous exposure to books on tape.
Student D noted that she was a five on the computer user scale and began using the
computer in the ninth grade. She mentioned that she had an IBM computer at home and
used Windows 95 and word processing, and that she surfed the WWW. She demonstrated
proficiency with the keyboard and the mouse.
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Observations During the Alpha User Evaluations
Training

The user training period was effective and quick. After a short demonstration. Student D
was given the opportunity to read and listen to the U ser Instructions manual. She was
briefly questioned as to the commands associated with the interface and provided with
clarification about the commands as necessary. She dem onstrated a complete
understanding o f the intent o f the interface but needed further clarification on the
subtleties o f idea o f Ancillary Materials.
Student D then practiced using the interface with the prepared text, Academic Reading.
She tried all of the various commands and quickly appeared comfortable with the entire
process. The training and practice took about 15 minuets.
Tasks
Overall, Student D perform ed admirably. In Task 2. she had a slight problem finding the
initiating file, A00 file, since it was located near the end o f the file list. (Renaming this file
so that it is one o f the first in the directory will simplify this activity.)
During Task 7 which requests that the user advance to another part o f the page. Student
D hesitated prior to the execution o f the command and since she was already near the end
o f the page, the program continued to the next page automatically. Since the file
announced the new page number, the error was noted and she corrected the situation by
returning to the first page.
Student D performed the other tasks without incidence. In closing, she mentioned that she
felt that the reading pace, especially the instructional manual was slow. However, she felt
that for more complex books such as text books, this pace would be good.
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Notes from Alpha Tests Evaluation
Name: Student E

May 13, 1999

Student E is a 29 year old male college student from Carroll Community College who is a
member of the Reading 091 class. As such, his reading level is between the 8th
and the 11th grades. His presence in the community college is indicative of the "open door”
policies practiced by these institutions and his tenure will be closely tied to his increased
performance in reading.
By all indicators Student E is enthusiastic about his studies and a delightful young man. In
addition to his poor reading abilities, Student E also suffers from some form o f
neurological dysfunction, especially in the use o f his hands. Writing with his right hand is a
struggle and he uses his left hand to control the mouse and the ten key pad used with the
BWC interface. His lack of control often lead to unwanted, multiple key strokes.
Student E describes himself as a "slow reader" but likes to read history and novels. He is
computer literate, rating himself between 3 and 5 as to computer experience. He has a
computer and uses Windows 95, surfs the web and is comfortable with the mouse despite
the above problems and demonstrated these abilities during the user evaluation.
When asked about books on tape, Student E had not heard about them which is a shame
as he seemed to be an ideal candidate.
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Observations During the Alpha User Evaluations
Training

The user training period was effective and quick. After a short demonstration. Student E
was given the opportunity to read and listen to the User Instructions manual while using
the pause and continue portion of the BWC interface. He was briefly questioned as to the
commands associated with the interface and provided with clarification about the
commands as necessary. He demonstrated a complete understanding o f the intent o f the
interface but needed further clarification on the issue o f Ancillary Materials, a common
issue.
Student E then practiced using the interface with the prepared text. Academic Reading.
He was encouraged to try all o f the various functional commands and he quickly appeared
comfortable with the entire process. The training and practice took about 15 minuets.
Tasks
Note: Overall there were only a couple of problems in performing the tasks. However, as
noted below, they were important and Student E ’s performance and problems identified
will require some slight modification to the program to minimize the identified issues
before the program is released.
Student E had no problem starting the program from the Windows’ Desktop, though he
forgot to locate the directory and file, assuming that it was still identified by the previous,
training activities. When the problem was identified, he quickly located the source and file
(AOO)T
Student E s use o f the Pause and Continue commands was fine as was his ability to locate
the first page o f the Chapter 1, page 3. He had no problems in locating any of the other
pages or in locating the Ancillary Material. However, upon the end of the Ancillary
Material for a current page, Student E expected that the current page would still be
"active". (This is not the case but there is no indicator, except the end of file sound. A
message in the Text window should do the trick and perhaps a future version can "hold"
both the page number and the location in the sound file.)
The only other issue or confusion observed was the result of the Jump Forward and
Backwards command. While the instructions indicated that Jumps may be provided from 1
to 10, Student E was confused as to the distinction between I and 10 due to the leading
decimal. He is quite correct! (In the program, the jump selection control key. the decimal,
is just that, a key control. However, it relates directly to numbers in the real world and
hence .1 and .10 are identical, disregarding issues o f accuracy indicated by the second
place decimal. The directions and the program need to reflect the experiences o f the users
and perhaps .1 to .9 or .99 will be more appropriate.)
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Statement of Informed Consent
You have been asked to participate in a study o f how well designed the Books With
Computers (BWC) program is for its intended users . The purpose of the study is to
provide the necessary input needed to assure that the program is functional and capable o f
satisfying the needs of the user quickly and easily, and to determine if there are any major
problems which might preclude its release and use by other, similar users.
In the study, you will be briefly interviewed and asked for some background information.
Then you will trained and have the opportunity to use the BWC program. While you are
using the program, you will be observed and video taped in order to gain greater
understanding of the activities involved. When necessary, you will be asked about your
activities and thoughts as you use the BWC. You thoughts and feelings about the program
are of great importance and will no doubt reflect similar thoughts of other users.
You are not being evaluated. Rather, the study is to determine how the program, materials
and equipment meet your needs. All information that you provide and all data collected
concerning your activities will be held in strict confidence. They will used for statistical
and summary purposes only and you name will not be associated with your records.
To the best of our knowledge, there are no physical or psychological risks associated with
these procedures. The interviewer will answer any questions you have related to this
process and you are completely free to stop participating in the study at any time.
If you are willing to participate, please sign the following statement:
"I have read the above description of the procedures and of mv rights as a
subject and I have agreed to participate in the study on the use of Books
With Computers program ”

S igned:________________________
Date:__________________________
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Alpha User Background Questions
Name:______________________________

College:________________________

Year in College:_____________________

Date:___________________________

Major:______________________________
Age:_______ Gender:______
1.

How would you describe your reading habits and abilities'?

2.

On a scale from one (low) to 10 (high), rate your computer experience.

3.

What activities do you regularly perform using a computer?

4.

Have you ever heard o f the term books on tape?

5.

Have you ever used books on tape? (If yes, complete the following.)

6.

How did you learn about books on tape?

7.

Have you used them for particular courses?

8.

Why do you use books on tape?

9.
Where (in what setting) do you find that you are able to use books on tape to your
best advantage?
10.

What do you like best about the books on tape process?

11.

What do you like least about the books on tape process?

12.

What sources do you have for books on tape?

13.

Specifically, how do books on tape help you or improve your learning activities?

14.

How do you incorporate books on tape in your study activities?
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Alpha User Evaluation
Task List
Participant:_____________________

Date:______________

Preparation
In preparation for the activities in this evaluation, the student shall be briefed on the
operations o f the computer, the interface and the relationship between the book and the
nomenclature used in the interface. The briefing should last less than 10 minutes unless the
student is unfamiliar with the operations of a computer. In such cases, the time should be
expanded as needed and notations regarding that lack of experience included. The briefing
will included a discussion o f issues mentioned above and a demonstration o f the use of the
interface with the sample book.
The student will then be given the opportunity to use the interface while he reads and
listens to the User Instructions, a four page document. He will then be given an
opportunity to practice using the interface before performing the specific Tasks noted
below. (Notes of interest related to the briefing and practice activities will be included on
the back o f these pages.) When ready, the student will then be asked to perform the
following activities and the evaluators observations noted below:
22. Start the Books With Com puter program.

23. Select the proper directory and open the initial, instructions file (A00).

24. Pause the playback o f the instruction file.

25. Enter the correct data for Chapter 1 to begin the reading session .

26. Read and listen to the selected material, Pausing and Continuing as needed.
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27. Re-read a previously "read" passage of the same page. (Repeat)

28. Advance ahead to other sentences or passages on the page. (Repeat)

29. Re-read a previously page.

30. Jump ahead to the next page.

31. Jump to a page in the second or third chapter.

32. Return to the first page of the first chapter.

33. Listen to the narration o f Ancillary Material on a current page.

34. Listen to the narration o f Ancillary Material on another page.
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Appendix D
Instructors Resource Guide
for
Books With Com puter
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Instructors Resource Guide
For
Books With Computers
Version 1.0
July 1999
Prepared by:
Edward D. Crook
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An Intro d u ctio n to B o o k s With C o m p u te r s (BWC)
B a ck g ro u n d
Adult students who experience difficulties in comprehending written (printed)
language frequently are limited in their scholastic development and possible employment
opportunities. These individuals include poor readers and dyslexics, who may now be
aided through the Americans with Disabilities Act (ADA) o f 1990 and who seek, in
growing numbers, help and remediation through various educational techniques. One
remediation technique often used is "books on tape" (BOT). Through books on tape, a
recorded, spoken version o f a book is presented audibly to the developmental reader as he
or she is reading the corresponding printed document. Books on tape were originally
created to support the visually disabled reader and these books are recorded in complete
detail, attempting as much as possible, to provide the visually disabled audience with a
full accounting o f an entire book, word for word, sequentially from beginning to end.
With respect to the learning disabled adult, the current system of tape-recorded
books presents several problems. Due to their visual acuity, the depth o f detail found in
the BOT is often not necessary to the learning disabled reader. Further, the sequential
nature of the tapes works in competition with the "open", any page at any time, aspect of
a book and does not support metacognitive processing and study skills development.
Lastly, the introduction o f BOT to the learning disabled population has dram atically
increased the demand for those books by this additional population.
As a result of this trend, numerous institutions have begun creating their own
recorded books in order to keep pace with the growing demands. Many o f these recording
are poor in quality, having been made by community volunteers, other students, and
faculty and staff, often with simple cassette recorders. Further and more importantly,
since these recordings follow the past BOT model designed for the visually disabled
reader, they simply continue to propagate the above mentioned weaknesses.
The Books With Com puters (BWC) process has been developed to eliminate the
ineffectiveness o f the serial nature o f the current books on tape process. BW C combines
the obvious strengths o f books on tape with the advantages o f direct access com puter
storage. The fundamental goal o f BWC is to provide a potential solution to the above
weaknesses. To do so, BW C provides a versatile program which will enable non
computer experts to directly correlate segments of the printed text (books) and their
corresponding segments o f recorded speech which are stored on the computer. These
segments, in their entirety, may then represent the complete book.
Some programs exist which attempt to provided both text and sounds via the
computer. These are difficult to create and certainly do not support or reinforce the skills
necessary to reading a printed book. BWC strives to maintain the focus o f the activities
upon the printed text, as opposed to reading text presented on the computer monitor. This
should replicate the practical effectiveness of books on tape and should also provide
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additional benefits for the target population by helping the students to improve their
metacognitive processes. Additionally, since the BWC process is based upon short
segments (pages) of a book, portions of the book may be considered as supporting or
ancillary to the majority o f the printed text itself. This reinforces the logical, two part
organization o f a book, i.e. the subject material and the supporting Ancillary Material.
Given the present use and potential of books on tape, increasing the effectiveness of
the methodology while providing a means through which to incorporate some o f the
aspects o f computer assisted learning has significant educational value. There is much
development in the fields o f computerized or Electronic Texts and synthesized speech.
Books created using these advances will evolve in time, but they will require the
expenditure o f significant resources and may likely be driven by publication sales or at
least popularity of titles. Given these issues and the sheer numbers o f textbooks and other
reading material required by college students, there is little likelihood that the new
technology will positively impact the existing college or high school student population as
they begin their post secondary education.
Something should be available sooner in order to assist these students. However,
the prospect o f trying to compete in this technological arena is enough to turn even the
most adventuresome instructor away. This is a shame, for creative educators could begin to
take advantage of the technology if it could only be simplified with the proper tools.
To that end, a few analogies are worth considering. When Prohibition was in effect,
breweries were closed, yet alcohol flowed. Why? Because individuals used smaller
versions o f the same distilling technologies to make their own. Twenty-five years ago. it
was seemingly unthinkable for individuals to create their own video productions.
Expensive cameras, recording equipment, lights, audio systems, etc. were needed. Now it s
done in some class in almost every school and by millions of individuals on a daily basis.
Likewise, the potential o f being able to instantly communicate and publish on a world-wide
basis was inconceivable for most people only five years ago, and yet today, anyone who
wants that type o f exposure may have it for pennies via the Internet!! These are all
examples o f what the author considers "the economy of simplicity!".
Given a need, an identified tool and an understanding of how to use it, the
production o f most things by interested individuals can quickly outpace any corporate or
other organization. The key is simplicity, ease o f use and desire. BWC can only supply the
first two o f these three items. Think o f it as a new piece of chalk. Scratch a few blackboards
and see what happens.

S o m e Q u ic k In sigh ts in to th e BW C P r o c e s s
Overview
Fundamentally, the BWC process consists of the following five steps:
1.
Someone reads and narrates the book, recording the spoken words and saving
them as sound files on a computer.
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2.

3.
4.
5.

Files are nam ed based upon their two fundamental types:
a.
the running text of a single page
b.
the narrative comments about various ancillary materials on a page as
deem ed appropriate by the reader or instructor.
AH sound files are organized into one directory on a computer storage medium
such as on one hard drive, CD or network drive.
The BWC software is loaded onto a students computer with access to the above
files.
The BWC program is started and is use by the student.

Definitions
1.
Reader - a person who recites or otherwise presents the spoken version of the
printed words on the pages of a book. The "reader" reads aloud the running text
(body text) o f the book while recording the spoken text, on a page by page basis.
2.
Narrator - a content expert who explains the Ancillary Material on a page and
who may provide instructional insight related to those items. A separate narration
is created for any page which has one or more Tables, Charts, Photos. Lists.
Figures, etc.. The narration of all items of an ancillary nature on a single page are
combined into one recording.
3.
Ancillary M aterial - a generalized term which describes parts o f a particular page
such as the Tables and Charts, etc. but not the running text o f that page. The term
is also used relative to the Front and Back Matter o f the book, including Table of
Contents, Index and bibliographies, directions for BWC use, instructional
comments and any additional material deemed appropriate and related to the
instructional aspects o f the book.
A ssum ptions A bout th e Student
BWC was developed to assist the developmental reading student who:
1.
Is an adult with normal or adequate vision and who is reading well below grade
level.
2.
May not know how to "study" at the college level.
3.
Is intellectually capable of becoming an effective reader.
4.
May have various reading "problems".
5.
Can benefit from the existing, long standing, books on tape process.
W hat BWC Will Provide
Books With Com puters was developed to:
1.
Enable the student to focus on the contents of the text with instructor
control/inclusion o f optional material.
2.
Take functional advantage of the logical separation o f running text from Ancillary
Material such as Tables, Graphics, Lists, Table of Contents, Index, Preface, and
Bibliographies. This enables the student to draw from the available materials as
desired and needed.
3.
Enable direct spoken page access by page number to reinforce reading and related
study/exploration skills.
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4.

Provide easy control o f the playback o f the recordings to enable re-reading of text
and advancing to other portions o f the text

In teg ratin g BWC with a B ook
A d v a n c e d Planning
When preparing to use the BWC software, the instructor should:
1.
Review the book, the chapters, sections and individual pages thoroughly. Then
any copyright issues should be addressed.
2.
Determine what is to be read, i.e. running text and ancillary graphics.
3.
Determine who will read or narrate the various items. Several people may be
involved. Doing so speeds up the process, does not over-burden one person and
provides some variation in voices for the student.
C reatin g a n d S torin g the S o u n d F iles
Once the planning is complete:
1.
Read and record (See Recording Suggestions and Hints below.) the running text
for each page.
2.
Save the recordings of the text of each page as a separate file using the filename
conventions noted in the Table 1. below. Do not use any spaces in the file names.
3.
Narrate the specific pages with the Ancillary Materials, providing as much or as
little narration as deemed appropriate. All Ancillary Materials located on one page
should be narrated in one file. For example, if there is a Table, a Photo and a
Graph on the same page, the narration should include all three items in the single
file. At a minimum, each graphic should be identified in the file for the sake of
completeness and continuity, and any page with some form o f Ancillary Material
should have a corresponding file.
4.
Save the recording of each page o f Ancillary Materials as a separate file using the
page number, preceded with an "A”, as the filename and as noted in the Table I.
below. Again, do not use any spaces in the file names.
5.
In order to assure that the files function with the program, the Filename
conventions shown in the following table should always be used.
Table 1. - Filename Conventions
Page Number
Running Text
Filename
20
20
1-4
1-4
155
155
3-5
3-5
Additional Material
BWC operational
n/a
instructions
Specific, book-related
instruction

n/a

and Examples
Ancillary M aterial
Filename
A20
A 1-4
A155
A3-5
0Start.mp3 or .wav
(Supplied with BWC
software)
A01
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Specific instructional
notes
Front M atter
Back M atter
Others as needed
6.

n/a

A02

n/a
n/a
n/a

A03
A04
A05, A06. etc.

Additional narrations as deemed necessary by the instructor may be created and
correlated with the Filenames A05, A06..A0n. These filenames may be useful
when certain non-standard page num bering is encountered such as in an
Appendix, etc. (The "A" followed by the "0" separate these files from the page
related files.) It should be noted here, that the student will obviously have to be
informed o f these additions and this can be noted in the AO I file noted in the
above table and, of course, in writing.

P rep a rin g to U se th e B W C B o o k
After the files have been created and stored:
1.
Depending upon the size of the book and the size of the files, determine if the
files must be compressed for more efficient storage (See File Compression
below.).
2.
Assemble the files into one large directory on a single computer's hard drive or on
a network. For technical reasons, it is important that no spaces exist in any
director or subdirectory names. A CD ROM may be created to store these files.
Make sure that all o f the files are in one directory. This is very important. While
the files may have been organized into directories correlated to chapters during
the recording process for example, they must be combined into one directory
when used by the student. Otherwise the BWC program will not find all o f them.
Again assure that there are no spaces in the directory or subdirectory names.
3.
Copy file 0Start.mp3 or .wav to the same directory as the sound files. The
"OStart". file comes with the BWC softw are and may be easily copied.
4.
With com puter access to those files, install the supplied software. The installation
o f BWC on the students’computers is a one-time operation.
5.
If needed, insert the CD with the sound files and start the BWC program. Direct
its file location path to the source and directory of the sound files using the
standard "File - Open" commands at the top of the BWC window. Test the
software to assure that it locates and plays the OStart. file. Then test the proper
function o f the program with the recorded files.
6.
If the suggested "Ten-Key" device is to be used by the students it should be
installed before instructing the students on the use of the interface. Based upon the
BWC Operating Instructions presented below, prepare the students and start using
the prepared book.

BWC L iste n e r O p e ra tin g I n s tr u c tio n s
G en eral in stru c tio n s
To minimize interruptions in the reading process and to maintain the focus o f the
reader on the book, not the computer, the BW C process uses only a small portion o f the
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computer’s keyboard, and certain "control sounds" built into the program. The computer
monitor serves no major function during reading activities. Effectively, the ten-keys
function in much the same way as do the controls of a standard cassette recorder, i.e.
Play, Rewind, Fast Forward, Pause, Start. Unlike a cassette recorder, however, access to
the sounds do not have to begin at the beginning and any page may be accessed in any
order by simply entering the page number from the keyboard. In this respect, BWC
functions like an audio CD player.
There are only two options that exist in the BWC program and only one o f them is
crucial in its settings to the operations of the program. They are:
1.
The selection o f sound files This is a critical step. The
correct Path to the files must
be selected in the File - Open
menus in order for the BWC
program to locate the
appropriate files to play. The
first file that must be played
is the 0Start.mp3 or .wav file.
(See Figure 1.)
2.
The sound volume adjustment
- This adjustment is under
"Windows" control and
requires the student to adjust
Figure 1 - O pening File 0Start.mp3
the volume in the normal
Windows fashion, i.e. using the
Speaker button in the Task Bar, selecting Accessories - M ultimedia (95) or
Entertainment (98), or by using volume controls on the speakers or earphones, as
is appropriate to the particular computer.

S p e c ific O pera tio n a l In stru ctio n s
1.
The student will obviously need access to a
computer equipped with the BWC program, the files
related to the book to be read and an appropriate
study environment.
2.
The operations o f the BWC interface is based upon
that portion o f the computer keyboard typically
referred to as the "numeric keypad" or the "tenkeys". (See Photograph 1.) Either the standard
keyboard or a separate numeric keypad which
operates in place o f a standard keyboard may be
used. The advantage of the separate numeric
keypad is that the impact o f size o f the standard
Photograph 1 - Numeric
keyboard is minimized, providing more desk space
Keypad
for the student. However, stands exist which may
hold the student’s book above the keyboard. (See Photograph 2.)
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4.

6.

The computer monitor does not play an
important role in the process. With
optional extension cables connected to
the keyboards or with an infrared
keyboard, the student does not have to
Photograph 2 -Book Stand and
be sitting at a computer station in order
to use BWC. (Feedback to the student
Keyboard
regarding the operations o f the program
is provided via certain control
sounds associated with the
various actions.) (See
Photograph 3.) Since the book is
maintained as the focus o f the
student’s studies, the computer
itself should only play an
additional, supporting role. If the
student studies best in a
comfortable chair, these slight
'
accommodations will provide
that flexibility. Obviously, the
BWC books may be read using a
Photograph 3 - Student Using BWC
student’s home computer if it meets
the suggested specifications.
With the computer "on", the BWC software loaded and running, the files
accessed, and the Num Lock o f the keyboard "on", the student uses the numbers,
special characters and the Enter key to control the recitation o f the book from the
computer.
The controls for BWC are listed below. They may be used at any time and it is not
necessary to wait for the completion o f one sound sequence prior to issuing
another direction.
Basic BWC Activities and Commands
To Start listening to the text on a particular page = type the desired page number
and press Enter. A sound will signal an error in this command. Additionally, a
text message will prompt the user for a correct page number.
To Pause = press Enter. The recording will stop playing and the screen will
change color as a reminder.
To Continue after a Pause = press Enter. The recording will start again and the
screen will return to the previous color.
To Go to next page = continue listening and the next page and succeeding pages
will be read in order.
To Jump Forward to the next page = press the + (plus sign) and Enter.
To Jump Backwards to the preceding page = press the - (minus sign) and Enter.
To Jump to anv other page = type the desired page num ber and press Enter.
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•

•

•

•

•
•

To Move Forward within the current page = enter a percentage from .1 to .9 and
press Enter. The number reflects the approximate desired location, percent of the
page, beginning at the top o f the page.
To Move Backward within the current page = enter a percentage from . 1 to .9 and
press Enter. The number reflects the approximate desired location, percent of the
page, beginning at the top o f the page.
To hear the Ancillary M aterial located on the current page = press the * (asterisk).
A recording will be heard and a sound will indicate the com pletion of the
Ancillary Material. A sound without a recording indicates an error. Additionally,
a text message will prom pt the user for a correct page number.
To hear the Ancillary M aterial o f another page = press the * (asterisk), type the
page number and press Enter. A recording will be heard and a sound will indicate
the completion o f the Ancillary material. A sound without a recording indicates
an error. Additionally, a text message will prompt the user for a correct page
number.
To Terminate the program = from the standard keyboard press Alt-F4 or with a
mouse click the Close button (X) or the File-Exit option.
To hear Other Information noted as API. A02. etc = press the * (asterisk), type
the number, 01, 02, etc, and press Enter.

R e c o rd in g S u g g e s t io n s a n d Hints
In trodu ction
If something is new. nobody wants to hear how "easy it is to use", w'hatever "it"
might be. "It" is simply an unknown and therefore potentially difficult. This discussion
does not attempt to minimize the degree of difficulty associated with creating sound
recordings on the computer but instead offers some comparisons and tips which may
make the transition from audio tape recordings to digital (computerized) recording less
foreboding and complex. A com parison of the two processes seems like a logical place to
begin and Table 2. below should provide some insight into the differences between these
technologies.
Table 2. - A Com parison of Two Recording Technologies
Recording With Audio- Recording With Computer
Topic
Tape
Recorder and microphone Computer, software and
Equipment
microphone
Quiet
Environment
Quiet
Specific Processes or Actions
Turn "on" equipment
Beginning the process
Start computer, load "sound”
program
Adjustment
Adjust controls
Select and set options
Press "Record" or
Begin recording
Click on "Record"
"Record/Play" as required
Check Recording
Monitor Recording
Check time indication and
meters/lights
wave form in window or
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Stop
Play
Edit

Save
Play at a later time

Press "Stop"
Press "Play"
Use and connect two tape
recorders, cut and glue
the tape, or re-record
Remove and safely store
the tape
Located the correct tape,
mount or insert the tape,
press "Play"

recording levels as available
Click "Stop"
Click "Play"
Click, Highlight. Drag, "Cut
and Paste"
Click "Save", back-up as
with other computer files
Open file in software and
click "Play”

Aside from potentially "cleaner" recordings, the major advantage to the use of
computerized recordings is the ability to edit the sound file, using portions of it or
combining it with other sound files and to easily save the finished product. These types o f
activities using audio tape would require two recorders, significant time and potentially a
lot o f glue. A good analogy is to compare the use o f a typewriter to that of a word
processor. Like a type-written page, the audio tape is a linear product and large changes
(linear editing) to either the type-written page or the tape are difficult to make. As with a
document that is created with a word processing program, a sound recording (document)
may be edited with a few clicks of a mouse and the standard "copy", "cut" and "paste"
commands which are common to most of today’s applications programs. This is known as
"non-linear" editing.
Unlike audio tape recordings, gaining access to any one recording, with
computerized recording and playback is as simple as opening a file in the same m anner as
would be used to open a word processing document. There are no cassettes to insert or
reel-to-reel tapes to mount. Using audio tape technology, a collection of shorter
segments, musical "numbers" for example, are edited together in one long recording
consisting of a series o f individual segments. Using the com puter, the shorter segments
may be stored individually and accessed immediately and in any order. Think of the
difference between an audio cassette and an audio CD. Using the former, the user would
have to "fast forward" to locate a segment that is located well "into” the tape. With the
audio CD, however, the user simply directs the player to access the particular track
(segment). This is exactly how the computer may be used to access any of the available
sound files created for BWC.

H o w to P r o c e e d
General
The objective o f this section is not to provide a course in digital sound engineering or
even a full understanding of the process o f creating sounds via a computer. However,
since the subject is new to many and is a crucial aspect o f the BWC process, some
guidance seems appropriate. The following segment is based upon the author’s
experience in creating BW C sound files and is divided into some obvious sections: The
Computer for Recording, The Sound Software, File Compression and an Overview o f the
Recording Process.
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The Computer for Recording
Since the entire BWC process is based upon the PC platform, a PC com puter is
the logical choice. Although other platforms may be used they are not addressed here.
While the recording process will work with almost any PC equipped with at least a 16 bit
sound card, a Pentium MMX based machine operating at a minimum of 133 M Hz should
be used. (By today’s standards, this is an "older" PC.) For ease of use, the computer
should have the W indows 95 or 98 operating environment. The computer should have a
relatively large hard drive which may be devoted to the sound recordings. Allow
approximately 5 meg o f storage for each page. Therefore a 200 page book would require
about I gigabyte o f storage before compression. Given the constantly decreasing prices
o f hard drives, an additional drive may easily be added to most computers for less than
S300, depending on size. Purchase as large a drive as practical.
W hen working in tandem with other readers who are using their own computers,
it is very helpful to have the computers connected to a common network. Otherwise, due
to the size and number o f files, transferring them can be a problem. Networked computers
work well to minimize this problem. If the network arrangement is not possible, all
readers should use the same recording computer, though perhaps with separate directories
assigned for each reader.
A CD ROM w riter is also a very good option to include on one of the recording
computers, especially if the student machines are not connected to a network which might
eventually store the sound files. (Obviously, the student computers must then have CD
ROM drives.) The CD ROM writer will enable the final BWC to be created as a CD and
then used on a variety o f PC computers. Further, additional CD ROM's can be created for
<S 10 each which is far less than the purchase o f large hard drives for the students'
computers or a larger hard drive for a network. CD ROM writers (burners) may be
purchased for less than S300 and are not difficult to operate. They typically are supplied
with the necessary software.
It is suggested that the computer be equipped
with a headset (<S20) with microphone and earphones.
Be careful to determine and buy a headset appropriate
to your com puter’s capabilities. Most computers will
allow the use o f stereo microphones, some, such as
portables, may not. The use o f the headset microphone
is essential to the recordings as it will minimize the
interference o f extraneous sounds and help maintain a
constant recording volume which may be difficult to
maintain with either hand-held or stand type
microphones. Besides, it is much easier to use since it
does not need to be held and will maintain its constant
distance regardless o f which direction the reader’s
head is directed. (See Photograph 4.)

Photograph 4 - Headset
With Microphone
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Operationally, it is assumed that the user (reader) knows how to use word
processing software which operates in the W indows 95/98 environment and to use the
Windows operating environment to organize, control and manage data files. Given this
level o f experience, the use o f the recording software should not be a problem.

The Sound Software
There are many products which may be used to record and edit sounds. It is likely
that such a product came with the sound board for the computer described above. Wave
Studio by Creative Technologies is such an example. Cool Edit by Syntrillium Software
Corporation is an example o f an inexpensive program (about S50.00) and Cool Edit Pro
and Sound Forge are examples o f higher priced programs. There are many others. The
author has used Cool Edit for his work and has quickly taught others to use it.
File Compression
To minimize storage requirements, the files can be stored (compressed) in a
particular format. The format chosen for BWC files is the recently developed mp3
format. However, BWC will also work with .wav files but the storage requirements for
these files are much greater. This will be a problem if the size of the book exceeds the
available storage space. Using the MP3 file compression format, .wav file sizes are
decreased by about 90% and the sound quality remains very good. This means that the
number o f spoken pages which may be stored on a particular device expands
significantly. One advantages o f the Cool Edit, Cool Edit Pro and Sound Forge programs
is that these programs, as well as others, can be used to save the sound files in the MP3
format. Additional programs exist which will convert sound files from .wav to the MP3
format and they cost very little. Such programs can perform the file conversions in
groups (batches) which speed the process. The author uses Audioactive's mp3 Production
Studio for this purpose which costs about S60.
Overview of the Recording Process
Assuming that the computer is on and the sound software has been started, the following
generalized activities, based upon the Cool Edit software mentioned above, may be
followed:
1.
Creating a New File
Create a new file by selecting New from the File menu. This will begin the
process. The program will provide some parameters from which to select (See
Figure 2.). Select the following:
Sample Rate - 32.000 Hz (22,000 Hz is fine without compression)
Channels - Mono
Resolution - 16 bit
(Once selected, the program will remember the settings and a simple click on the
Ok button will suffice for each new file. These parameters seem to provide the
best balance between fidelity and file storage demands when the files are finally
compressed. If compression is not anticipated due to the limited number of pages,
the 22,000Hz sampling rate is fine and it will create smaller files.)
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Preparing to Record
Before recording the first
T 'mm ..e
segment for the project, it is wise
to practice. (Play with the
process for a while and get the
feel o f the technology.) Adjust
the headset so that it is
comfortable. Position the
microphone close, but not too
close to the mouth. The readers
breathing should not be
recorded. Position the
microphone slightly lower than
Figure 2 - Creating a New File
the mouth. When practicing, use
the steps presented below, listen to the results and notice the consistency o f the
volume o f the recordings. Adjust the m icrophone’s position, adjust the com puters
volume using the controls in W indows if necessary (Accessories - M ultimedia or
Entertainment). Consistency of pace, volume and the addition of some, but not
■d o ix l
too much, expression will help
create good recordings.
7 I S '. . E
Recording
Click the "Record" button (See
Figure 3.) and almost
immediately begin speaking.
After the segment o f text has
been read aloud, click the
"Stop" button. (Use the "Pause"
and "Continue" buttons if
needed within the recording.)
Upon clicking Stop, the
program window will present the
Figure 3 - Ready to Record
wave form which was recorded. The
recording may now be Played, Edited
or Saved.
Playing the File
Click the "Play" button and the
sound file should be heard. It
might be necessary to first
position the cursor at the
beginning (left) edge of the
wave in order to indicate to the
program where to begin
playing the file. (See Figure 4.)
With the mouse cursor, the file
may be played from any point
within the file. (W hile
Figure 4 - Playing a Recorded
Sound Wave
C?

V»

il

•

*t.

■
< . .5
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Figure 5 - "Blocking" a Portion of
a Sound Wave

5.

6.

Figure 6 - Cutting a Sound Wave

practicing, become familiar
with the use of the mouse.
Position the cursor and click at
various locations in the wave
and begin the Play action. Try a
"block” cut and/or paste. It’s
very straight forward.) (See
Figures 5, 6 and 7.)
When a mistake is made,
depending upon its severity,
stop the recording and cut- out
the incorrect portion using the
block and cut method noted
above. Use the Zoom-in
function to find the location on
the wave file. (See Figure 8.)
Before continuing with the
Figure 7 - Pasting a Sound Wave
recording, however, make sure that
the insertion point is at the end o f the file. The position of the cursor is indicated
by a dotted vertical line and a small up-arrow.
Saving the File
Using the standard W indows process, Save the file by either clicking on the Save
button in the tool bar or by selecting File - Save or SaveAs from the Tool bar.
(See Figure 9.) Use the file
naming conventions noted
earlier and choose the
appropriate file format.
Remember that no spaces can
exist in the file names. (The file
format is indicated by the file
extension letters which follow
the period in the name o f a
computer file. For example, the
computer file
"Termpaperl.doc" is a word
Figure 8 - Using the Zoom Feature
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7.

8.

processing document as noted by the file extension - ".doc".) The author typically
saves the file as a Windows PCM (*.wav) file type. (The file may then be saved
(compressed) as a MPEG file or the compression may be postponed until later.)
Having finished the first file,
repeat the steps above for each
page, i.e. Record, Play (at least
some o f it), Save and/or SaveAs.
As some confidence is gained,
begin to recognize that some of
the tool bar buttons may be
helpful and may speed the
process. Try various things, the
worst that can happen is that one
file is lost.
Read the running text and the
ancillary material as separate files
Figure 9 - Saving a Sound File
even though they are on the same
page. Provide filenames and extensions that conform to Table 1. and the above.

How to Read Aloud
The following suggestions are made in the hopes o f encouraging some
consistency o f format in the creation of the spoken copy o f any recorded book. While
there is no single, correct way, there are some default standards which exist, such as those
used in preparing the books loaned by the Library o f Congress and by Recordings for the
Blind and Dyslexics. It should be recognized that those standards are based upon the
needs of the visually disabled population and may not be entirely applicable to the
reading disabled population addressed by BWC. Therefore, the suggestions that are
presented below may not conform to all o f the existing practices.
1.

2.
3.
4.

5.

Begin the recording for each page by stating the page number. A simple "Page 3"
for example will confirm for the student the change of page and the correct page
selection by either the computer or the student.
Speak with a consistent volume. A headset microphone should help achieve the
desired consistency.
Speak with some expression of interest but do not attempt to be a "narrative actor"
such as found in commercially available novels on tape.
Speak distinctly, accurately and at a moderate pace. Do not "labor" and over
enunciate the words for the student. (Remember that these adult students’ spoken
vocabulary exceed their reading vocabulary and that part of the purpose of the
spoken pages is to support the students’ recognition o f the printed version of
already familiar, spoken words.)
When recording, provide descriptions o f certain parts or items on the page. State,
for example: "Chapter T itle...”, "First heading
", "Sub-heading...", "Item
Num ber..." or "First bullet..., Second bullet..”, etc. These will help the student
recognize the organizational structure o f the book and their location on a page
which is especially important when the forward or back-up controls are used.
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6.
7.

8.

9.

When reading a page and some Ancillary M aterial is encountered, state that those
"materials are provided as Ancillary Materials."
If a sentence extends from one page to the next, complete the reading o f the
sentence as presented on the succeeding page and then state "End o f page" and
stop the recording for the page. Begin the next page as usual with the page
number but state "continuing" before you begin the next sentence.
In some instances, a page has no running text but is totally devoted to some
Ancillary Material such as a photograph, table, etc. In these cases it is wise to
include a page "text file" which simply states something like:: "This page is
composed entirely o f a (fill in the blank). Type the asterisk to listen to the
narration o f that material." This will remind the student of how to get the material
and will eliminate any confusion which could result from a missing page file.
Extraneous noises may be a problem. However, it is the authors experience that
the use of the suggested headset and microphone seems to minimize the problem.
By all means, try to record in as quiet an environment as possible but recognize
that a sound booth is not needed to create recordings which are very acceptable
and light years ahead o f those tapes frequently recorded by volunteers and offered
for student use. The reality here is that no one is trying to win a Gram m y award
with these recordings!

Final Thoughts
In preparing to record the book, recognize that the entire book does not have to be
"read" by one reader. Variety is good for the listener and delegating the responsibilities
for recording can help get the project recorded faster and minimize the demands upon any
one reader.
As the reading segments are delegated, plan to integrate one of the major
advantages o f BWC. As stated earlier, the non linear aspect of these recordings enables
the page to be divided into its two major components - "running text" and "ancillary
material" such as photos, graphs, tables, charts and diagrams, etc. It is anticipated that the
running text and the Ancillary Material will not be read during the same recording
session. The file name conventions noted above enables the organization o f these two
components as separate entities and enables the students to select the ancillary material as
needed. As such, the ancillary material may be recorded by content experts and the
running text may be recorded by readers with varying expertise. Preplanning and
appropriate notation are needed in order to provide this division and to use everyone's
time efficiently.
Recognize that BWC acknowledges that the students can see and that they have
some basic reading skills. While it is feasible to record every word on every page, the
reality is that certain pages and sections are obligatory in nature, satisfy the needs o f the
publisher or are provided for reference purposes. Consider what is pertinent to the needs
o f the students. Is it necessary to read the Preface, the Table o f Contents, the Index, the
back side o f the Cover Page and the bibliographies? In books prepared for the visually
disabled, these are all read with great detail including the spelling o f any slightly
unfamiliar words or names. Choose wisely.
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Use the numbering conventions shown above in Table 1. and feel free to
summarize or provide directions or supporting thoughts to the student. Simply build those
instructions into the "AOI, A02, ..." files for consistency as noted in Table 1.
Once the process is mastered, it may be possible to adapt it to other written
material. There is no reason for example that an instructor could not use BWC with a
numbered vocabulary list. Each number could be tied to a corresponding recording. The
student would then only need to enter the num ber for the word and potentially receive the
correct pronunciation, proper definition, explanation and used in several different
sentences. Feel free to use BWC in anyway possible, just keep the files organized in a
single directory. Also. let others know of your use and successes with BWC.
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D e sc rip tio n a n d in tro d u c tio n
The program that you just started, Books With Computers (BWC), was created to
enable you, the reader, to hear the spoken recordings o f the words you are reading. These
recordings have been read aloud by various teachers, educators and narrators. They are
not the result of some "computerized, synthesized voice." Each page o f your book was
individually read aloud to help support you in your reading development and
understanding o f the material presented in the associated book. The recordings for each
BWC book are prepared specifically for the corresponding printed book.
The recordings are divided into two types of information. First, recordings exist o f
the spoken readings of the main body o f the printed text that is located on each page,
word for word. Second, recordings exist o f narrations o f the additional, supporting
materials, such as pictures, charts, quotations, etc. which are often printed on the various
pages o f a book. These additional materials are referred to as Ancillary Materials and
their narrations have been created by individuals who have significant understanding o f
the subject matter presented in the book. These narrations convey greater understanding
o f the Ancillary Materials located throughout the book than may be provided through
simple descriptions o f these materials.
As the user, you control what you need to hear at any time. You can control which
page to listen to, which part o f a page to listen to and whether or not to listen to the
Ancillary Materials that have been provided. While this may seem like a complex
operation, all of the controls that you will need have been simplified and consist of only
the keys in the right-hand segment o f the standard computer keyboard, the "Ten-Keys".
Additionally, to minimize the interference to your reading activities, the computer
monitor serves no major function, once the program has been started and you have
mastered its operations. It is therefore possible to be sitting several feet away from the
com puter while reading and listening to your book, assuming that the keyboard is
connected with an extension cable or is capable of infra-red communications with your
computer.

S p ecific O p e ra tin g In s tru c tio n s
S ta rtin g th e P rogram a n d L o ca tin g th e R e c o rd in g s
If you are listening to these words as you read these instructions, you have already
begun to use BWC! Press the Enter key now if you need to Pause the recording. Press it
again to Continue. (Not so hard, is it? You should know a little about using a computer
and W indows and in the beginning you might need to ask for assistance. It should be
available.) The steps that have been taken on the computer to get to this point are listed
below. You will need to repeat these steps each time you begin your reading activities
with BWC.
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Steps
1.
2.
3.

4.

necessary to start BW C and to locate the recordings:
Turn "on" (boot) the computer.
Start the BWC program.
Using the File - Open tools at the top of the BWC screen,located and
select the proper disk, directory and the start File, "OStart.", associated with
your book.
When the OStart. file is selected, the recording of these words will begin to
play. This indicates that the program is working and that you have been
able to find and select the proper data associated with your book.

Selecting the location o f the files for your book. Step 3 above, is the most
complex task associated with your use o f BWC. These Files may be located on your
com puters hard drive. Sometimes, they may be on a CD or even a network drive. If
necessary, your instructor or other support personnel will be able to help you identify the
Files locations. (See Graphic 1.)
The OStart. File is the same fo
all books. Once you begin to
successfully use the BWC program,
you will recognize that you will not
need to listen to it completely every
time it is activated. Locating and
starting the OStart. File is necessary
because the program uses it to locate
the rest of your book s information.
Likewise, you need to hear it start in
order to be assured that everything is
working properly.
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Graphic 1 - Opening File 0Start.mp3
Sometimes, your teacher or
others creating the BWC recordings may have specific instructions that are necessary to
your work with a particular book. These instructions or other related information will be
presented in Files with designations such as AO I, A02, etc. and will most likely be listed
in some information which has been prepared to accompany your book. These will vary
from book to book and it is important that you listen to them as they are specific to each
book and perhaps to your course.

P la y b a c k V olum e
The only adjustment that you need to control is the playback volume. Depending
upon the configuration of your system, you may control the volume with the volume
control o f your speakers or earphones, or by clicking on the "Speaker" icon typically
located at the bottom right of the W indows 95/98 Task Bar. Using the mouse cursor,
move the slider o f the volume control to achieve a proper setting. If these operations do
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not enable you to select the proper volume, you will need to contact your support
personnel.

H elp
Help is provided while using BWC by clicking on the word "Help" located at the
top-left o f the BWC window. The Help menu opens and provides three options. The
"About BWC" option provides some
Books With Computers (BWC) ^
basic information related to the origin
Operating instructions
General Instructions
of the program. The "On-Screen
1.
T o m inim ize interruptions m the
read in g p ro ce ss a n d to maintain the focus o f
Commands" option enables you to
th e rea d e r on the b o o k , the BW C process
uses only a sm all p o rtio n o f the computer's
select or deselect the constant display
keyboard, the "ten-keys’* and certain "control
sounds" b uilt into th e program. The
o f the keyboard commands needed to
com puter m onitor se rv e s no m ajo r function
during reading a ctiv itie s and the u ser does
operate the program. This is useful
not have to sit a t a com puter w orkstation i f
an infrared k e y b o ard o r appropriate
when you are just beginning to use
extension c a b le s a re used to connect the
keyboard to the computer.
BWC. The "Help Text" option
2.
E ffectively, the ten-keys function in
much the sam e w a y as do the controls o f a
provides a shorter version o f this
standard cassette rec o rd e r, i.e. Play.
R ew ind. Fast F o rw a rd . Pause. S ta rt Unlike
instructions manual. When this option
a cassette re c o rd e r, h ow ever, access to the
sounds
do not hav e to begin at the beginning
is selected, a second window will open
a n d any page m ay b e accessed in any order
and the text may be read and
positioned using the scroll bar on the
right edge of that new window. (See
Graphic 2 - BW C Help
Graphic 2.)

K e y b o a rd C o m m a n d s
As you discovered above, you
can quickly Pause and Continue your
reading activities with the Enter key.
(These commands are the only two that
will work as you read these
instructions.) The rem ainder of the
commands are no more complex. Since
the commands use the keys in the
numeric keypad, the Ten-Keys, make
sure that the NumLock key is "on" so
that the keys do not control the cursor
but create the numbers and characters
Graphic 3 - Laptop and Numeric Keypad
you will need. (The commands below
may be entered from any portion of the
keyboard. If a portable com puter is used, it is suggested that a separate numeric keypad
be used.) (See Graphic 3.) The commands may be used in any order at any time and it is
not necessary to finish listening to any segment before entering another command. As
you enter the commands and page numbers you may refer to the com puter monitor for
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information as the page numbers you enter will appear in the BWC text box. (See
Graphic 2.)

•

•
•
•
•
•
•
•

•

•

•

•
•

Basic BWC Activities and Commands
To Start listening to the text on a particular page = type the desired page number and
press Enter. A sound will signal an error in this command. Additionally, a text
message will prompt the user for a correct page number.
To Pause = press Enter. The recording will stop playing and the screen will change
color as a reminder.
To Continue after a Pause = press Enter. The recording will start again and the screen
will return to the previous color.
To Go to next page = continue listening and the next page and succeeding pages will
be read in order.
To Jump Forward to the next page = press the + (plus sign) and Enter.
To Jump Backward to the preceding page = press the - (minus sign) and Enter.
To Jump to any other page = type the desired page num ber and press Enter.
To Move Forward within the current page = enter a percentage from . 1 to .9 and press
Enter. The number reflects the approximate desired location, percent o f the page,
beginning at the top o f the page. (See notes below.)
To Move Backward within the current page = enter a percentage from .1 to .9 and
press Enter. The number reflects the approximate desired location, percent of the
page, beginning at the top o f the page. (See notes below.)
To hear the Ancillary Material located on the current page = press the * (asterisk). A
recording will be heard and a sound will indicate the completion o f the Ancillary
Material. A sound without a recording indicates an error. Additionally, a text message
will prompt the user for a correct page number.
To hear the Ancillary Material o f another page = press the * (asterisk), type the page
number and press Enter. A recording will be heard and a sound will indicate the
completion of the Ancillary material. A sound without a recording indicates an error.
Additionally, a text message will prompt the user for a correct page number.
To Terminate the program = from the standard keyboard, press Alt-F4. Or with a
mouse, click the Close button (X) or the File-Exit option.
To hear Other Information noted as API. AQ2. etc = press the * (asterisk), type the
number, 01, 02, etc, and press Enter.

Note: The Jump Forward and Jump Backward commands noted above are perhaps the
most challenging to understand. However, they are among the most useful commands
since they enable you to skip ahead or to re-read segments o f the page for greater
understanding. These commands require that you estimate your desired location on a
page as a percentage o f that page. You may move to the half-way point of the recorded
text by entering ”.5Enter". Or, you may move to the last tenth of the page by entering
",9Enter". You may also go backward by entering ",3Enter" or ".2Enter", if you were
near the bottom of the page. Often, upon issuing a Jump command it may become
necessary to Pause the reading so that you may catch-up with the recording. Simply listen
to a few words, use the Pause command to stop the playback, locate your position in the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

178

text and Continue. You will quickly get used to the process and will hopefully find it very
useful in your studies.

C lo sing C o m m e n ts
Unfortunately, BWC files are not available for all books and significant effort is
necessary to create them. BWC will therefore never replace the real thing - BOP (Books
On Paper). BWC exists to help you develop the reading skills necessary to your academic
studies, life skills and the confident use o f your main resources - books. Simply listening
to the recordings as the text is read aloud will not help you develop these skills. Reading,
studying and understanding requires specific techniques which may be developed through
proper training in most cases. In all cases, however, they require significant efforts on
your part. Seek help in developing these skills. (You are not alone!)
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